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[in which R is hydrogen, halogen or alkyi; is allcyl, amino or substituted amino; R^ is optionally substituted phenyl; 
R3 is hydrogen, halogen or optionally substituted alkyI; R* is hydrogen, optionally substituted alkyI, cycloalkyi, aiyl, or 
aralkyi] have valuable analgesic, anti-inflammatory, anti-pyretic and anti-allergic activities and have the ability to inhibit 
the production of leukotrienes and to inhibit bone resorption. They are relatively free from the skle effects which gen- 
erally result from the administration of compounds having these kinds of activities. 
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Description 



The present invention relates to a series of new 1 ,2-diphenylpyrrote derivatives which have valuable anaigesc. 

anti-inflammatory, anti-pyretic and anti-allergic activities and have the ability to inhibit the production of leukotnencs 
5 and to inhibit bone resorption, and which are relatively free from the side fleets which generally result from the ad- 
ministration of compounds having these kinds of activities. The invention also provid s methods and compositions 

using these novel compounds as well as processes for their preparation. 

Non-steroidal anti-inflammatory drugs (NSAIDs) have been widely used for clinical purposes for the treatment of 

inflammatory diseases, such as pyrexia, pain and edema. However, the adverse effects of these drugs, such as gas- 
to trointestinal disorders and renal disorders, present problems to any patient who takes the drug for an extended period 

of time as well as to older patients. There are two major metabolic pathways beginning with the arachidonk; acids. 

These are the pathway leading to the production of prostaglandins (PG) and the pathway leading to the productk)n of 

leukotrienes (LT). 



NSAIDs are believed to act by inhibiting the action of PG cyclooxygenase (COX) which is a crucial step in the 



IS production of PG from arachidonic acid. It has recently been found that two isozymes, called COX-1 and COX-2. are 
present in COX. 

It has been discovered that COX-1 is normally present in the stomach, the intestines, the kidneys and other tissues 
and senses to produce PG whch functk5ns physiologically, white COX-2 is induced by inflammatory cytokines and 
endotoxins, such as IL-1 , TNFa, and the like, and is expressed specifically at an Inflammatory site to produce PG which 

20 functions as a mediator of inflammatory reactions. With the discovery of these two isozymes, it was thought that anti- 
inflammatory agents which specifically inhibit COX-2 without Inhibiting COX-1 would be free from the side eflects 
caused by conventional drugs and could be a new type of anti-Inflammatory agent. 

On the other hand, it is known that IL-1, TNFa, IL-6 and IL-B. the inflammatory cytokines, are produced in mono- 
cytes. macrophages and synovial cells as a result of varbus Inflammatory stimulants and influence a number o* bo- 

25 logical processes, such as the productbn of PG, the expression of cell adhesion nnolecules, the producton ot colla- 
genase-protease, the activation of osteoclasts, pyrexia, the productton of acute phase protein, and chenrwtactic actrvity 
of leukocytes. 

It is said that these cytokines are associated with the progression of various diseases, such as the chronic nflam 
matory diseases, including chronic rheumatic arthritis. Thus, drugs which inhibit cytokine actions are useful as a nev«« 
30 type of antt-intlammatory agent. 

Recently, it has been considered that the prostaglandins, syntheslsed by the osteoblast cells through induction by 
COX-2, activate the osteoclast cells and thus induce bone resorption. Accordingly, COX-2 inhibitors are expected to 
be useful. for. the treatment and prophylaxis of diseases which are accompanied by or result frorr^ bone resorption or 
destruction, such as osteoporosis, rheumatoid arthritis and osteoarthritis. 
35 Leukotrienes, on the other hand, have been demonstrated to be heavily Involved in inflammatkx^, allergy ano 

gastric ulcer formation. 

Inhibitors of both LT and PG synthesis are therefore thought to be more desirable drugs for the troatmen! hoc 
prophylaxis ot inflammatory diseases. 

Amongst the known 1 ,2-diphenylpyrrole derivatives having analgesic and antiphlogistic actions, a compouno rop 
^0 resented by the following formula is disck>sed in German Patent No. 1 93B904: 



45 
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55 



SOjNHj 



This compound is h reinafter referred to as "Compound A". 
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However, this compound is not sufficiently effective, and so nnore effective compounds would be desirable. 

We have now discovered a series o1 new compounds which have the required activity and which do not appear 
to exhibit the side effects of known compounds, such as gastro-intestinat disturbances. Moreover, the compounds also 
surprisingly have the ability to inhibit the production of leukotrienes and to inhibit bone resorption, both of which are of 
therapeutic and prophylactic value. 

The compounds of the present invention are those compounds of formula (I) and (11): 
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(II) 



in which: 

R represents a hydrogen atom, a halogen atom or an alkyi group having from 1 to 6 carbon atoms; 

30 

represents an alkyI group having from 1 to 6 carbon atoms, an amino group or a group o( formula -NHR*. where 
Ra represents an alkanoyi group having from 1 to 25 carbon atoms, an alkoxycarbonyl group having from 1 to 6 
carbon atoms in the alkoxy part, an aralkyloxycarbonyl group in which the aralkyi part is as defined below, an 
alkanoyloxymethyl group having from 1 to 6 carbon atoms In the alkanoyi part, an alkoxycarbonyloxymethyl group 
35 having from 1 to 6 carbon atoms in the alkoxy part or a (2-oxo-1 .3-djoxolen-4-yl)methyl group which is unsubstituted 

or is substituted at the 5-dioxolen position by an atkyi group having from 1 to 6 carbon atoms or by an aryl group 
as defined below; 

R2 represents a phenyl group which is unsubstituted or is substituted by at least one of substituents a and/or 
^ substituents p, defined below; 

R3 represents a hydrogen atom, a halogen atom or an alky I group which has from 1 to 6 carbon atoms and which 
is unsubstituted or is substituted by at least one of substituents a, defined below; 

45 r4 represents a hydrogen atom, an alkyI group which has from 1 to 6 carbon atoms and which is unsubstituted or 

is substituted by at least one of substituents a, defined below, a cyctoalkyi group having from 3 to B carbon atoms, 
an aryl group which is as defined below, or an aralkyi group which is as defined below; 

said aryl groups have from 6 to 14 ring carbon atoms in a carbocyclic ring and are unsubstituted or are substituted 
^ by at least one of substituents a and/or substituents defined below; 

said aralkyi groups and the aralkyi parts of said aralkyloxycarbonyl groups are alkyI groups having from 1 to 6 
carbon atoms and which are substituted by at least one aryl group as defined above; 

55 said substituents a are selected from hydroxy groups, halogen atoms, alkoxy groups having from 1 to 6 carbon 

atoms and alkylthio groups having from 1 to 6 carbon atoms; 

said substituents p ar selected from alkyI groups which have from 1 to 6 carbon atoms and which are unsubstituted 
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or are substituted by at least one of substiluents a, defined above, alkanoytoxy groups having frorrt 1 to 6 cartxvi 
atoms, mercapto groups, alkanoylthio groups having fronn 1 to 6 carbon atoms, alkylsulphinyl groups having from 
1 to 6 carbon atoms, cycloalkyloxy groups having from 3 to B carbon atoms, haloalkoxy groups having from 1 to 
6 carbon atoms and alkylenedioxy groups having from 1 to 6 carbon atoms; 

and pharmaceutically acceptable salts thereof. 

The invention also provides the use of at least one compound of formula (I) or (II) or a pharmaceutically acceptable 
salt thereof for the manufacture of a medicament for treating or relieving pain or inflammation in a mammal, which may 
be human. 

The invention also provides the use of at least one compound of formula (I) or (II) or a pharmaceutically acceptable 
salt thereof for the manufacture of a medicament for inhibiting bone resorption in a mammal, which may be human 

The invention also provides the use of at least one compound of formula (I) or (11) or a pharmaceutically acceptable 
salt thereof for the nnanufacture of a medicament for inhibiting leukotriene production in a mammal, which may be 
human. 

The invention also provides a pharmaceutical composition comprising at least one compound of formula (I) or (II) 
or a pharmaceutically acceptable salt thereof in admixture with a pharmaceutically acceptable carrier or diluent. 

In the compounds of the present invention, where R represents a halogen atom, this may be a fluorine, chtorine. 
bromine or iodine atom, of which the fluorine and chlorine atoms are preferred and the fluorine atom is most preferred 

Where R represents an alkyi group having from 1 to 6 carbon atoms, this may be a straight or branched chain 
group, and examples include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl. 
neopentyl, 2-methylbutyl, 1-ethylpropyl, 4-methylpentyl, 3-methylpentyl, 2-methyIpentyl, 1 -methylpentyl, S.G-dimethyl 
butyl. 2.2-dimethylbutyl, 1,1-dimethylbutyl, 1 ,2-dimethy1butyl, 1,3-dimethylbutyl, 2.3-dimethylbutyl. 2-ethylbutyl. hexyl 
and isohexyl groups. Of these, we prefer those alkyI groups having from 1 to 4 carbon atoms, preferably the methyl, 
ethyl, propyl, isopropyl, butyl and isobutyl groups, and most preferably the methyl group. 

Of the above groups and atoms, we prefer that R should represent a hydrogen atom, a fluorine atom, a chlorine 
atom or a methyl group, of which the hydrogen atom is most preferred. 

Where represents an alkyI group having from 1 to 6 carbon atoms, this nnay be a straight or branched chain 
group, and examples include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec -butyl, t-butyl, pentyl. isopeniyt 
neopentyl. 2-methylbutyI. 1-ethylpropyl. 4-methylpentyl, 3-methylpentyl. 2-methylpentyl, 1 -methylpentyl. 3.3-Oimethyi . 
butyl. 2,2-dimethylbutyl, 1,1-dimethylbutyl, 1 ,2-dimethylbutyl, 1,3-dimelhylbutyl, 2,3-dimethylbutyl, 2-ethylbutyi hexyi 
and isohexyl groups. Of these, we prefer those atkyi groups having from 1 to 4 carbon atoms, preferably the methyi 
ethyl, propyl, isopropyl. butyl and isobutyl groups, and nnost preferably the methyl group. 

Where R^ represents a group of fonmula -NHRa, and where R^ represents an alkanoyi group, this is an alkanoytarm 
no group, which may be a straight or branched chain group having from 1 to 25 carbon atoms, more preforab^y iiom 
1 to 20 carbon atoms, still nrrore preferably from 1 to 6 carbon atoms, and nnost preferably from 1 lo 4 cart>on aioms 
Examples of such alkanoyfamino groups include the fonmylamino, acetylamino, propionylamino, butyrylamno. isobu 
tyrylamino. pivaloylamino, valerylamino, isovalerylamino, hexanoylamino, heptanoylamino, octanoylammo norwi 
noylamino, decanoylamino. undecanoylamino, lauroylamino, tridecanoylamino, myristoylamino, palmrtoyiarnino 
stearoylamino, icosanoylamino, docosanoylamino and pentacosanoylamino groups, of whrch those alkanoytamr^o 
groups having from 1 to 12 carbon atoms are preferred and the acetylamino group is most preferred. 

Where R^ represents a group of formula -NHRa, and where R^ represents an alkoxycarbonyl group having f fom 
1 to 6 carbon atoms in the alkoxy part, this is an alkoxycarbonylamino group. The alkoxy part may be a straight or 
branched chain group having from 1 to 6 carbon atoms. Examples of such alkokycarbonylamino groups include the 
mathoxycarbonylamino, ethoxycarbonylamino. propoxycarbonylamino, isopropoxycarbonylamino, butoxycarbo 
nylamino, isobutoxycarbonylamino. sec-butoxycarbonylamino. t-butoxycarbonylamino. pentyloxycarbonylamino. iso 
pentyloxycarbonylamino. neopentyloxycarbonylamino. 2-methylbutoxycarbonylamino, 1 -ethylpropoxycarbonylarnmo 
4-methylpentyloxycarbony lamino, 3-methylpentyloxycarbonylamino, 2-methylpenty loxycarbonylamino, 1 -methyl - 
pentyloxycarbonylamino. 3.3-dimethylbuto)cycarbonylamino, 2,2-dimethylbutoxycarbonylamino. 1 .1-dimethylbutoxy 
carbonylamino, 1 .2-dimethylbutoxycarbonylamino, 1 ,3-dlmethylbutoxycarbonylamino, 2.3-dimethylbutoxycarbo 
nylamino, 2-ethylbutoxycarbonylamino, hexyloxycarbony lamino and isohexy loxycarbonylamino groups. Of these, we 
prefer those alkoxycarbonylamino groups having from 1 to 4 carbon atoms in the alkoxy part, preferably the methox- 
ycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, isopropoxycarbonylamino. butoxycarbonylamino, iso 
butoxycarbonylamino, sec-butoxycarbonylamino and t-butoxycarbonylamino groups, and most preferably the methox • 
ycarbonylamino or ethoxycarbonylamino group. 

Where R^ represents a group of formula -NHR^, and where R^ represents an aralkyloxycarbonyl group, the aryi 
part of this group is a carbocyclic aromatic group preferably having from 6 to 14 ring carbon atoms, nrvore preferably 
from 6 to 10 ring carbon atoms, and may be substituted or unsubstituted. If substituted, th substituents are preferably 
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selected Irom substituents a and substiluents p, defined and exemplified above, and there is no particular restriction 
on the number of such substituents, except such as may be imposed by the number of substitutable positions (5 in the 
case of phenyl groups and 7 in the case of naphthyl groups) and possibly by steric constraints. Examples of such aryl 
groups are as given below, but the unsubstrtuted groups, particularly the phenyl group, are preferred. The aralkyi group 
may contain from 1 to 3 such aryl groups, preferably one aryl group. The alkyi part of the aralkyi group may be any of 
the alkyI groups exemplified above in relation to R, but is preferably such a group having from 1 to 4 carbon atoms, 
preferably the methyl, ethyl or propyl group, and most preferably the methyl group. The most preferred aralkyi group 
is the benzyl group. Specific examples of the aralkyloxycarbonylamino groups which may be represented by are 
the benzyloxycarbonylamino, 1-naphthyloxycarbonylamino, 2-naphthyloxycarbonylamino. o-, m- and p-chlorobenzy- 
loxycarbonylamino, and o-, m- and £-methylbenzyloxycarbonylamino groups, of which the benzytoxycarbonylamino 
group is most preferred. 

Where represents a group of formula -NHRa, and where R« represents an alkanoyte)xymelhyl group, this has 
from 1 to 6 carbon atoms in the alkanoyi part. Examples of alkanoyi groups are those alkanoyi groups having from 1 
to 6 carbon atoms and included in the alkanoylamino groups exemplified above. Specific examples of alkanoyloxymeth- 
ylamino groups include the formyloxymethylamino. acctoxymethylamino. prop ionyloxymethy (amino, butyryloxymeth- 
ylamino, isobutyryloxymethytamlno. pivaloyloxymethylamino, valeryloxymethylamino, isovaleryloxymethylamino and 
hexanoyloxymethylamino groups. o1 which the acetoxymethylamino. propionyloxymethylamino, butyryloxymethylami- 
no and pivaloyloxymethylamino groups are preferred. 

Where R^ represents a group of formula -NHR», and where R« represents an alkoxycarbonyloxymethyl group 
having from 1 to 6 carbon atoms in the alkoxy part, the alkoxy part may be a straight or branched chain group. Examples 
of such alkoxycarbonyloxymethylamino groups include the methoxycarbonyloxymethylamino, ethoxycarbony- 
loxymethylamino, propoxycarbonyloxymethylamino, isopropoxycarbonyloxymethylamino. butoxycart>onytoxymethyl- 
amino, Isobutoxycarbonyloxymethylamiro, sec-butoxycarbonyloxymethylamino, t-butoxycarbonyloxymethylamino. 
pentyloxycarbonyloxymethylamino, isopentyloxycarbonyloxymethylamino, neopentyloxycarbonyloxymethylamino. 
2-methylbutoxycarbonyloxymethylamino. 1-ethylpropoxycarbonyloxymethylamino, 4-methylpentyloxycarbony- 
loxymethy lamino, 3-methylpentyloxycarbony toxymethylamino, 2-methylpentyloxycarbonyloxymethylamino, 1 -methyl- 
pentyloxycarbonyloxymethylamino. 3.3-dimethylbutoxycarbonyloxymethylamino. 2.2-dimethylbutoxycarbonyloxyme- 
thylamino, 1.1-dimethylbutoxycart3ony toxymethylamino, 1.2-dimethylbutoxycartx)nyloxymethylamino, 1 ,3-dimethylbu- 
toxycarbonyloxymethylamino, 2,3-dimethytbutpxycarbonyloxymethy lamino. 2-ethylbutoxycarbonyloxymethylamino. 
hexyloxycarbonyloxymethylamino and isohexyloxycarbonyloxymethylamino groups. Of these, we prefer those alkox- 
ycarbonyloxymethyfamino groups having from 1 to 4 carbon atoms in the alkoxy part, preferably the methoxycarbony- 
loxymethylamino, ethoxycarbonyloxymethylamino. propoxycarbonyloxymethytamino. isopropoxycarbony toxymethyl- 
amino. butoxycarbonyloxymethylamino, isobutoxycarbony toxymethylamino, sec-butoxycarbonytoxymethylamino and 
t-butoxycarbonyloxymethylamino groups, and nnost preferably the methoxycarbonyloxymethylamino or ethoxycarbo- 
nyloxymethylamino group. 

Where R^ represents a group of formula -NHRa. and where R® represents a (2-oxo-1 ,3-dioxolen-4-yl)methyl group, 
this is unsubstituted or is substituted at the 5-dioxolen position by an alkyI group having from 1 to 6 carbon atoms or 
by an aryl group. Examples of such alkyI groups include those exemplified above in relatk>n to R, preferably the methyl, 
ethyl or t-butyl group. Examples of such aryl groups include those exemplified below in relation to R*, preferably the 
phenyl group. Specific examples of such (2-oxo-1.3-d(oxolen-4-yl)methyl groups include the (2-oxo-1,3-dioxolen-4-yl) 
methyl. (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl. (5-ethyl-2-oxo-1 .3-dioxolen-4-yl)methyl, (5-t-butyl-2-cxo-1,3-dioxo- 
len-4-yl)methyl and (5-phenyl-2-oxo-l,3-dtoxolen-4-yl)methyl groups. 

Of the above groups and atoms, we prefer that R^ should represent a methyl group, an amino group or an acetylami- 
no group, of which the amino group and the acety lamino group are nnost preferred. 

Where R^ represents a substituted phenyl group, this may have from 1 to 5 substituents. preferably from 1 to 3 
substituents, more preferably 1 or 2 substituents, and most preferably 1 substituent. Where there is more than one 
substituent, these may be the same as or different from each other. The substituents are selected from substituents a 
and substituents p, defined above and exemplified below, more preferably from substituents a"" and substituents p^ 
defined and exemplified below, and still more preferably from substituents and substituents defined and exem- 
plified below. 

Substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 cartjon atoms and alkylthro 
groups having from 1 to 4 carbon atoms. 

Substituents P"* are selected from alkyI groups having from 1 to 4 carbori atoms, alkyI groups which have from 1 
to 4 carbon atoms and which are substituted by at least one of substituents a\ mercapto groups, alkanoylthio groups 
having from 1 to 4 carbon atoms, haloalkoxy groups having from 1 to 4 carbon atonr^s and alkylenedioxy groups having 
from t to 4 carbon atoms. 

Substitu nts p2 are s lected from alkyI groups having from 1 to 4 carbon atoms, haloalkyi groups having from 1 
to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carb n atoms, haloalkoxy groups having 



EP 0 799 823 A1 



from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 to 4 carbon atoms. 

Where substituent a or substituent a"* represents a halogen atom, this may be a fluorine, chlorine, bromine or 
iodine atom, of which th fluorine, chlorine and bromine atoms ar preferr d. 

Where substituent a or substituent a"* represents an alkoxy group having from 1 to 6 (or 4) carbon atoms, this may 
be a straight or branched chain group, and examples include the methoxy. ethoxy, propoxy, isopropoxy, butoxy. iso- 
butoxy. sec-butoxy, t-butoxy. pentyloxy, isopentyloxy. neopentyloxy, 2-methylbutoxy, 1 -ethyl propoxy, 4-m thylpenty- 
loxy, 3-methylpentyloxy. 2-methytpentyloxy, 1 -methylpentyioxy. 3, 3-d imethy (butoxy, 2,2-dimethylbutoxy, 1.1-dimethyl- 
butoxy, 1 .2-dimethylbutoxy, 1 ,3-dimGthylbutoxy, 2.3-dimethylbutoxy. 2-ethylbutoxy, hexyloxy and Isohexyloxy groups. 
Of these, we prefer those alkoxy groups having from 1 to 4 carbon atoms, preferably the methoxy, ethoxy, propoxy. 
isopropoxy. butoxy, isobutoxy, sec-butoxy and t-butoxy groups, and most preferably the methoxy and ethoxy groups. 

Where substiluent a or substituent a"" represents an alkylthio group having from 1 to 6 (or 4) carbon atoms, this 
may be a straight or branched chain group, and examples include the methylthio, ethylthio, propylthio, isopropylthio, 
butylthio. isobutylthio. sec-butylthio, t-butylthio, pentylthio, isopentylthio, neopentylthio, 2-methylbutylthio. 1-ethylpro- 
pylthio, 4-methylpentylthio. 3-methy!pentylthio. 2-methylpentylthio, 1 -methylpentylthio. 3,3-dimethylbutylthio, 
2,2-dimethylbutytthio. 1,1-dimethylbutylthio. 1,2-dimethylbutyllhio. 1 ,3-dimethylbutylthio, 2.3-dimethylbutylthio. 
2-ethylbutylthio, hexylthio and isohexyithio groups. Of these, we prefer those alkylthio groups having from 1 to 4 carbon 
atoms, preferably the methylthio. ethylthio. propylthio, Isopropylthio. butylthio, isobutylthio, sec-butylthio andt-bulylthb 
groups, and most preferably the methylthio and ethylthio groups. 

Where substituent p, substituent or substituent p2 represents an alkyi group having from 1 to 6 (or 4) cartoon 
atoms, this may be a straight or branched chain group, and examples include the methyl, ethyl, propyl, isopropyl. butyl, 
isobutyl, sec -butyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1 -ethyl propyl, 4-methylpentyl. S-methylpentyl, 
2-niethylpentyl, 1 -methylpentyl, 3.3-dimethylbutyl, 2,2-dimethylbutyl, 1 ,1-dimethylbutyl, 1 ,2-dimethylbutyl, 1,3-dimeth- 
ylbutyl. 2,3-dimethylbutyl, 2-ethylbutyl, hexyl and isohexyl groups. Of these, we prefer those alkyI groups having from 
1 to 4 carbon atoms, preferably the methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl and t-butyl groups, and 
most preferably the methyl and ethyl groups. Such groups may be unsubstituted or they may be substituted by at least 
one of substituents a (or a^) defined and exemplified above, particularly the halogen atonns. Specific examples of such 
haloalkyi groups Include the fluoromethyl, difluoromethyl, trifluoromethyl, 2-f!uoroethyl. 2.2-difluoroethyl, 2,2,2-trifluor- 
oethyl, 2.2.2-trichloroethyl, 3-fluoropropyl, 4-fluorobutyl. chloromethyl, trichtoromethyl, iodomethyl and bromomethyl 
groups, of which the fluoromethyl, difluoromethyl, trifluoromethyl, 2-fluoroethyl, 3-fluorppropyl, 4-fluorobutyl. chlorome- 
thyl. trichloromethyl and bromomethyl groups are preferred, and the fluoromethyl, difluoromethyl and trifluoromethyl 
groups are most preferred. 

In general, where substituent p. substituent p^ or substituent p^ represents a substituted alky I group, there is no 
particular restriction on the number of substituents, except such as may be Imposed by the number of substitutable 
positions or possibly by steric constraints. However, we normally prefer from 1 to 3 such substituents. 

Where substituent p represents an alkanoyloxy group, this may be a straight or branched chain group having from 
1 to 6 carbon atoms. Specific examples of alkanoyloxy groups include the formyloxy. acetoxy, propionyloxy, butyrytoxy. 
isobutyryloxy, prvaloyloxy. valeryloxy, isovaleryloxy and hexanoyloxy groups, of which the acetoxy and propionyloxy 
groups are preferred. 

Where substituent p, substituent p^ or substituent p^ represents an alkanoylthio group, this may be a straight or 
branched chain group having from 1 to 6 (or 4) carbon atonns. Specific examples of alkanoylthio groups include the 
formylthio, acetylthio, propbnylthio, butyrylthio. isobutyrylthio. pivaloylthio, valerylthio. isovalerylthio and hexanoylthto 
groups, of which those groups having from 1 to 4 cartion atoms are preferred, and the acetylthkj and propionylthkj 
groups are more preferred. 

Where substituent p represents an alkylsulphinyl group having from 1 to 6 carbon atoms, this nnay be a straight 
or branched chain group, and examples include the methylsulphinyl, ethylsulphinyl, propylsulphinyl, isopropylsulphinyl. 
butylsulphinyl, isobutylsulphinyl. sec-butylsulphinyl. t-butylsulphinyl, pentylsulphinyl. isopentylsutphinyl, neopentylsul- 
phinyl, 2-methylbutylsulphinyl, 1-ethylpropylsulphinyl. 4-methylpentylsulphinyl, 3-methylpentylsulphinyl, 2-methylpen- 
tylsulphinyl, 1-methylpentylsulphinyl. 3.3-dimethylbutylsulphinyl. 2.2-dimethylbutylsulphinyl, 1,1-dimethylbutylsulphi- 
nyl, 1,2-dimethylbutylsulphinyl, 1.3-dimelhylbutylsulphinyl, 2,3-dimethylbutylsulphinyl, 2-ethylbutylsulphinyl, hexylsul- 
phinyl and isohexylsulphinyl groups. Of these, we prefer those alkylsulphinyl groups having from 1 to 4 carbon atoms, 
preferably the methylsulphinyl, ethylsulphinyl, propylsulphinyl, isopropylsulphinyl, butylsulphinyl and isobutylsulphinyl 
groups, and most preferably the methylsulphinyl and ethylsulphinyl groups. 

Where substituent p represents a cycloalkyloxy group, this preferably has from 3 to 8 carbon atoms in a single 
carbocyclk: ring, and examples include the cyclopropyloxy, cycbbutyloxy, cyclopentyloxy. cyclohexyloxy, cyclohepty- 
loxy and cyclooctyloxy groups, of which the cyclopentyloxy and cyclohexyloxy groups are preferred, the cyclopentyloxy 
group being most prefenred. 

Where substituent p. substituent p^ or substituent p2 repr sents a haloalkoxy group having from 1 to 6 (or 4) carbon 
atoms, this may be a straight or branched chain group, and examples include the fluorom thoxy, difluoromethoxy. 
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trifluoromethoxy, 2-fluoroethoxy, 2-chloroethoxy, 2-bromoelhoxy. 2.2-difluoroethoxy. 2.2.2-trifluoroe1hoxy. 2.2.?-trcriio 
roethoxy. 3-fluoropropoxy. 4-fluorobutoxy, chloromethoxy, trichloromethoxy. iodomethoxy and bromomethoxy grojps 
of which thos groups having trom 1 to 4 carbon atoms are preferred, the fluofomethoxy. difluoromethoxy. trrfiuor- 
omelhoxy, 2-fluoroethoxy, 2-chloroethoxy, 2-bromoethoxy. 3-fluoropropoxy. 4-fluorobutoxy. chloromethoxy. ir>chto 
romethoxy and bromomethoxy groups are more preferred, and the fluoromethoxy. difluoromethoxy and trifluorometh- 
oxy groups are most preferred. 

Where substituent p. substituent or substituent p2 represents an alkylenedioxy group having from 1 to 6 (or 4) 
carbon atoms, this nnay be a straight or branched chain group, and examples include the methylenedioxy. ethylenedoxy. 
trimethylenedioxy, tetramethylenedioxy. pentamethylenedioxy, hexamethylenedioxy and propylenedioxy groups, ol 
which those groups having from 1 to 4 carbon atoms are preferred, and the methylenedioxy and ethylenedioxy groups 
are nnore preferred. 

Specific preferred examples of R2 include: the phenyl group; phenyl groups having from 1 to3 substituents selected 
from halogen atoms, Ci - C4 alkyi, - C4 alkoxy, - C4 alkylthio, mercapto. C, - C4 alkanoylthio and - C4 alkyl- 
sulphinyl groups, such as the 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl,£-tolyl, 4-ethylphenyl, 4-methoxy phenyl. 
4-ethoxyphenyl. 4-methylthiopheny!, 4-ethylthiophenyl, 4-mercaptophenyl. 4-acetyIthiophenyl, 4-propk)nylthiophenyl. 
4-methylsuIphlnylphenyl, 4-ethylsulphinylphenyl, 3,4Hdifluorophenyl. 2.4-difluorophenyl. 3,4-dk:hlorophenyl. 
2.4-dichlorophenyl, 3.4-dimethylphenyl, 3,4-dimethoxyphenyl, 3-chloro-4-fluorophenyl. 3-chloro-4-methoxyphenyl. 

3- fluoro-4-methoxyphenyl, 3-methyl-4-methoxyphenyl, 3.5-dichloro-4-methoxyphenyl and 4-methoxy-3,5-dirT>ethyl- 
phenyl groups; trifluoromethyl-, difluoromethoxy- or trifluoromethoxy-substrtuted phenyl groups, such as the 4-trifiuor- 
omethylphenyl, 4-drfluoromethoxyphenyl and 4-trifluoromethoxyphenyl groups; and methylenedioxy- or ethylenedioxy- 
substituted phenyl groups, such as the 3,4-methylenedioxyphenyl and 3, 4-ethylenedioxy phenyl groups 

In the compounds of formula (I) and (II), R3 represents a hydrogen atom, a halogen atom, an alkyi group having 
from 1 to 6 carbon atoms or an alkyi group having from 1 to 6 carbon atoms and substituted by at least one of substituents 
a, and preferably by at least one of substituents ai, defined and exemplified above, and more preferably by at least 
one halogen atom. 

Where R3 represents a halogen atom, this may be a fluorine, chlorine, bromine or iodine atom. 

Where represents an alkyi group having from 1 to 6 carbon atoms, this may be a straight or brariched chain 
group, and examples include the methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, t-butyl, pentyi. isopontyi 
neopentyl, 2-methylbutyl. t-ethylpropyl, 4-methylpentyl, 3-methylpentyl, 2-methylpentyl, 1 -methylpentyl. 3.3-dimeihyi 
butyl, 2,2-dimethyibutyl. 1.1-dimethylbutyl. 1 ,2-dimethylbutyl. 1,3-dimethylbutyl, 2.3-dimethylbutyl. 2-ethylbutyi. hexyi 
and isohexyl groups. Of these, we prefer those alkyi groups having from 1 to 4 carbon atoms, preferabty the mothyi 
ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl and t-butyl groups, and most preferably the methyl and ethyl groups 

Where R^ represents a substituted alkyi group having from 1 to 6 carbon atoms, this may be a straight of brar¥:had 
chain group which is substrluted by at least one of substituents a (or q}), defined and exemplified above, and pancuiarty 
by a halogen atom. Examples of the alkyi part may be as given above in relation to the unsubstituted groups Spec* «c 
examples of such hatoalkyi groups include the fluoromethyl, difluoromethyl, trifluoromethyl. 2-fluoroethyl. 2.2-d(f»uo* 
oethyl, 2.2.2-trifluoroethyl. 2.2.2-trichtoroethyl, 3-fluoropropyl, 4-fluorobutyl. chloromethyl. trichloromethyl. iodomothyt 
and bronrramethyl groups, of which the fluoromethyl, difluoromethyl, trifluoromethyl, 2-fluoroethyl, 3-fluofopropyi 

4- fluorobutyl, kxiomethyl, chloromethyl. trichloromethyl. bromomethyl. 2-chloroethyl and 3-chloropropyl groups a^c 
preferred, and the fluoromethyl, difluoromethyl, trrfluoromethyl. 2-fluoroethyl and 2-chloroethyl groups are most pre 
ferred. 

R3 preferably represents a hydrogen atom; a halogen atom (such as a fluorine, chlorine, bromine or kxJine atom) 
a methyl group, an ethyl group, a fluoromethyl group, a difluoromethyl group, a 2-fluoroethyl group or a 2-chloroeihyi 
group. 

In the compounds of formulae (I) and (II), represents a hydrogen atom, an alkyi group having from 1 to 6 cartxjn 
atoms, an alkyi group having from 1 to 6 carbon atoms and substituted by at least one of substituents a. a cyctoalkyi 
group having from 3 to 8 carbon atoms, an aryl group having from 6 to 14 carbon atoms, an aryl group having from 6 
to 14 carbon atoms and substituted by at least one of substituents a or substituents p (preferably at least one of 
substituents , defined and exemplified above, or substituents p^, defined below and included in the groups exempirf led 
above in relation to substituents P), an aralkyi group (having from 1 to 6 carbon atoms in the alkyi part and from 6 to 
1 4 carbon atoms, preferably from 6 to 10 carbon atoms, in the aryl part) or an aralkyi group (having from 1 to 6 cartxxi 
atoms in the alkyi part and from 6 to 1 4 carbon atonr^, preferably from 6 to 10 carbon atoms, in the aryl part) substituted 
by at least one of substituents a or substituents P (preferably at least one of substituents or substituents p^). 

Substituents p3 include alkyi groups having from 1 to 6 carbon atoms, alkyi groups having from 1 to 6 cartx^n atoms 
and substituted by at least one of substituents a, and cycloalkyioxy groups having from 3 to 8 cartoon atoms, all as 
defined and exemplified above. 

In particular, we prefer that R» shouW represent a hydrogen atom, an alkyi group having from 1 to 4 carbon atoms, 
an alkyi group having from 1 to 4 carbon atoms and substitut d by at least one of substituents a2, defined bek)w and 
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included in the groups exemplified above in relation to substituenls a, a cycloalkyl group having from 3 to 6 carbon 
atoms, an aryl group which is unsubstituted or is substituted by of substituents and/or substituents p"*. defined below 
and included in the groups exemplilied above in relation to substituents p, an aralkyi group which is unsubstituted or 
is substituted by at least one of substituents and/or substituents p^. 
5 Substituents include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon atoms, alt 

as defined and exemplified abov . 

Substituents p^ include alky I groups having from 1 to 6 carbon atoms and which are unsubstituted or are substituted 
by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms, all as defined and exemplified 
above. 

10 Where represents an alkyi group, this may be a straight or branched chain group having from 1 to 6, preferably 

from 1 to 4. carbon atoms, and examples include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, t-bulyl, 
pentyl. isopentyl, neopentyl, 2-methylbutyl, 1 -ethylpropyl. 4-methylpentyl. 3-methylpentyl. 2-methylpentyl. 1-methyl- 
pentyl, 3.3-dimethylbutyl, 2.2-dimethylbutyl, 1.1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl. 2,3-dimethylbutyl. 
2-ethylbutyl, hexyl and isohexyl groups. Of these, we prefer those alkyi groups having from 1 to 4 carbon atoms. 

'5 preferably the methyl, ethyl, propyl, isopropyl and butyl groups, and most preferably the methyl group. 

Where represents a substituted alkyi group, this may be any of the alkyi groups exemplified above, particularly 
the methyl, ethyl, propyl, isopropyl. butyl, isobutyl. sec-butyl. 1-butyl, pentyl or hexyl group. Such groups are substituted 
by one or more of the substituents a defined and exemplified above, especially the hydroxy group, alkoxy groups 
having from 1 to 4 carbon atoms and halogen atoms, such as the fluorine, chlorine, bromine and iodine atoms. There 

20 is no particular restriction on the number of such substituents, except such as may be imposed by the number of 
substitutable positions, and possibly by steric constraints. However, in general, from 1 to 3 substituents are preferred. 
In the case of substituents other than halogen atoms, a single substituent is more preferred. 

Where represents a cycloalkyl group, this has from 3 to 8 carbon atoms, and examples include the cyclopropyl, 
cyclobutyl, cyclopentyl. cyclohexyl, cycloheptyl and cyckxx:tyl groups, of which the cyclopropyl, cyclobutyl, cyclopentyl 

25 and cyclohexyl groups are preferred, and the cyclopropyl group is most preferred. 

Where represents an aryl group, this is a carbocyclic aromatic group preferably having from 6 to 10 ring carbon 
atoms, for example a phenyl or naphthyl (e.g. 1- or 2- naphthyl) group. Such a group may be substituted or unsubsti- 
tuted, and. if substituted, the substituents are selected from substituents a and substituents p. defined and exemplified 
above. 

30 Where represents an aralkyi group, this is an alkyi group (which may be as defined and exemplified above in 

relation to R). preferably having from 1 to 4 carbon atoms, which is substituted by, preferably, from 1 to 3 (more preferably 
1 ) aryl groups, which may be as defined and exemplified above. This aralkyi group may be substituted or unsubstituted 
on the aryl part, and. if substituted, the substituents are selected from substituents a and substituents p, defined and 
exemplified above. Specific examples of the unsubstituted groups Include the benzyl, phenethyl, 3-phenylpropyl, 4-phe- 

35 nylbutyl, 1-naphthylmethyl and 2-naphthylmethyl groups. 

Where these aryl and aralkyi groups are substituted, there is no particular restriction on the number of such sub- 
stituents, except such as may be imposed by the numt>er of substitutable positions (5 in the case of phenyl groups and 
7 in the case of naphthyl groups) and possibly by sterk; constraints. Preferred examples of such substituents include: 
halogen atoms, such as the fluorine, chlorine, bromine and iodine atoms; alkyi groups having from 1 to 6 carbon atoms, 
such as the methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl and t-butyl groups; haloalkyi groups having from 
1 to 6 carbon atoms, such as the ftuoromethyl, difluoromethyl, Irifluoromethyl, chloromethyl, trichloromethyl, chlorod- 
ifluoromethyl, 2-fluoromethyl, 2-chloroethy!, 2-bromoethyl, 2-iodoethyl, 3-fluoropropyl and 4-fluoropropyl groups; 
alkoxy groups having from 1 to 6 carbon atoms, such as the methoxy, ethoxy, propoxy, isopropoxy, butoxy. isobutoxy. 
sec-butoxy and t-butoxy groups; and cycloalkyloxy groups having from 3 to 8 carbon atoms, such as the cyclopropyloxy, 

45 cyclobutyloxy. cyclopentyloxy, cyclohexyloxy and cycloheptybxy groups. 

Preferred examples of groups and atoms which may be represented by R* include: the hydrogen atom; alkyi groups 
having from 1 to 4 carbon atoms, such as the methyl, ethyl, isopropyl, butyl and isobutyl groups; mono-, di- or tri- 
hak>alkyl groups having from 1 to 4 carbon atoms, such as the fluoromethyl. difluoromethyl, chlorodifluoromethyl, bro- 
modifluoromethyl, trifluorom ethyl, 2-fluoroethyl and 2,2,2-trifluoromethyl groups; the hydroxymethyl group; alkoxyme- 

50 thyl groups having from 1 to 4 carbon atoms in the alkoxy part, such as the methoxymethyl and ethoxymethyl groups; 
cycloalkyl groups having from 3 to 6 carbon atoms, such as the cyclopropyl, cyclobutyl, cyclopentyl and cyctohexyl 
groups; the phenyl group; mono- or di-fluorophenyl groups, such as the 4-fluorophenyl and 2,4-difluorophenyl groups; 
mono- or di-methoxyphenyl groups, such as the 4-methoxyphenyt and 3,4-dimethoxyphenyl groups; tolyl groups, such 
as the £-tolyl and o-tolyl groups; cyclopentyloxy (methoxy )pheny I groups, such as the 3-cyclopentyloxy-4-methoxyphe- 

55 nyl group; trifluoromethylphenyl groups, such as the 4-trtfluoromethylphenyl group; the benzyl group; substituted benzyl 
groups, such as the 4-methoxybenzyl and 3-cyclopentyloxy-4-methoxybenzyl groups; the phen thyl gr up; naphthyl 
groups, such as the 1 -naphthyl and 2-naphthyl groups; and naphthylmethyl groups, such as th 1 -naphthylmethyl and 
2-naphthytmethyl groups. 
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Preferred classes of compounds of the present invention are those compounds of formula (I) and (II) ana saiis 
thereof in which: 

(A) R represents a hydrogen atom, a halogen atom or an alkyi group having from 1 to 4 carbon atoms 

(B) represents a methyl group, an amino group or an acetylamino group. 

(C) R2 represents a phenyl group or a phenyl group which is substituted by at least one of substituenis and/or 
substituents p\ defined below. 

substiluents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkytthk) 
groups having from 1 to 4 carbon atoms; and 

substituents are selected from alky! groups having from 1 to 4 carbon atoms. alkyI groups whk;h have from 
1 to 4 carbon atorr^ and which are substituted by at least one of substituents . mercapto groups, alkanoylihk) 
groups having from 1 to 4 carbon atoms, haloalkoxy groups having from 1 to 4 carbon atoms and alkylenedioxy 
groups having from 1 to 4 carbon atoms. 

(D) R3 represents a hydrogen atom, a halogen atom, an alkyI group having from 1 to 4 carbon atoms or a substituted 
20 alkyI group having from 1 to 4 carbon atoms and substituted by at least one of substituents aV defined below; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms. 

(E) represents a hydrogen atom, an alkyI group having from 1 to 4 carbon atoms, a substituted alkyI group 
2S having from 1 to 4 caft>on atoms and substituted by at least one of substituents a, defined above, a cycioalkyi 

group having from 3 to 6 carbon atonns, an aryl group which has from 6 to 10 ring carbon atones and wh»ch is 
unsubstituted or Is substituted by at least one of substituents and/or substituents p^. defined below, an aralkyi 
group having from 1 to 4 carbon atoms in the alkyI part and containing at least one aryl group as defined above 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms ar>d a I Ky ft he 
groups having from 1 to 4 carbon atoms; and 

substituents Include alkyI groups having from 1 to 6 carbon atones, substituted alkyI groups having trom 1 
to 6 carbon atoms and substituted by at least one of substituents a, and cyctoalkyloxy groups having I rem 3 
3S to 8 carbon atoms. 

Particularly preferred compounds of the present invention are those compounds of formula (I) and salts thoroo* m 
whrch R is as defined in (A) above. Ri is as defined in (B) above, R2 is as defined in (C) above, R^ is as defined m (Di 
above and R^ is as defined in (E) above. 
^0 More preferred classes of compounds of the present invention are those compounds of formula (I) and (li) and 

salts thereof In whbh: 

(F) R represents a hydrogen atom, a fluorine atom, a chlorine atom or a methyl group. 
^ (G) Ri represents an amino group or an acetylamino group. 

(H) R2 represents a phenyl group or a phenyl group which is substituted by at least one of substituents a' arxl/of 
substituents p2. defined below, and more preferably with from 1 to 3 of said substituents; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms; and 

substituents p2 are selected from alkyl groups having from 1 to 4 carbon atoms, haloalkyi groups having Uom 
1 to4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atoms, haloalkoxy groups 
55 having from 1 to 4 carbon atoms and alkylenedbxy groups having from 1 to 4 carbon atoms. 

(I) R3 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms or a haloalkyi 
group having from 1 to 4 carbon atoms. 
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(J) represents a hydrogen atom, ar^ alky I group having from 1 to 4 carbon atoms, a substituted alkyi group 
having trom 1 to 4 carbon atoms and substituted by at least one ot substituents a^, defined above, a cycloalkyi 
group having from 3 to 6 carbon atoms, an aryl group which has trom 6 to 10 ring carbon atoms and which is 
unsubstituted or is substituted by at least one of substituents and/or substituents p^. defined below, an aralkyi 
5 group having from 1 to 4 carbon atoms in the alkyI pan and containing at least one aryl group as defined above; 

substituents include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon atoms; 
and 

'0 substituents include alky I groups having from 1 to 6 carbon atoms and which are unsubstituted or are 

substituted by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms. 

Particularly preferred compounds of the present invention are those compounds of formula (I) and (II) and salts 
thereof in which R is as defined in (F) above, is as defined in (G) above, R^ is as defined in (H) above, R^ is as 
IS defined in (I) above and R^ is as defined in (J) above. 

The most preferred classes of compounds of the present invention are those in which: 
(K) R represents a hydrogen atom. 

Of these, particularly preferred compounds of the present invention are those compounds of formula (I) and (II) 
and salts thereof in which R is as defined in (K) above, R^ is as defined in (G) above, R^ is as defined in (H) above, 
20 R3 Is as defined in (I) above and R* is as defined in (J) above. 

The compounds of the present invention can exist in the form of various stereoisomers, R and S isomers, depending 
upon the presence of asymmetric carbon atoms. The present invention covers both the individual isomers and mixtures 
thereof, including racemic mixtures. 

The compounds of the invention may take up v^ater upon exposure to the atmosphere to absorb water or to produce 
2S a hydrate. The present invention covers such hydrates. Additionally, certain other solvents may be taken up by the 
compounds of the present inventran to produce solvates, which also form part of the present invention. 

The compounds of the present invention can form salts. Examples of such salts include: salts with an alkali metal, 
such as sodium, potassium or lithium; salts with an alkaline earth metal, such as barium or calcium; salts with another 
metal, such as magnesium or aluminium; ammonium salts; organic base salts, such as a salt with methylamine, dimeth- 
30 ylamine, triethylamine, diisdpropylamine, cyclohexylamine or dicyclohexylamine; and salts with a basic amino acid, 
such as lysine or arginine. 

Specific examples of compounds of the present invention are those compounds of formula (I) and (II), in which 
the substituent groups are as defined in the respective one of Tables 1 (formula (I)] and 2 [formula (II)] : 

35 



40 



45 




ai) 

so 



In these Tables, the following abbreviations are used: 



Ac acetyl 

55 Bu butyl 

Byr butyryl 

iByr isobutyryl 

B2 benzyl 
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Et ethyl 

For tormyl 

Me methyl 

Ph phenyl 

5 Piv pivaloyi 

» cPn cyclopentyl 

Pr projsyl 

cPr cyclopropyl 

/Pr isopfopyl 

10 Pm propionyl 

A^al isovaleryl 

Val valeryl 
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labia 
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Cpd. 
No. 
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4-F-Ph 


F 


H 


IS 














1-5 


H 


Me 
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4-F-Ph 


Me 


H 




1-9 


H 


Me 
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Table 1 rconU 
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R 
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Tattle 1 (cont) 
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TahIP 1 (cantA 
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IT 

n 


NM2 


>l Xif 'DVt 

4-Meu-rn 


Mc 


u 
n 


1 oa 


IT 

H 


Nrl2 


4-iltL)-rn 


rl 


u 
n 


1-90 


n 


VTrT_ 

Nri2 


4-EiU-rn 


TJ 

n 


Me 


1-91 


¥1 

n 


NH2 


4-EtO-rn 


Kit A 

Me 


TJ 

H 


1-92 


H 


NH2 


4-PrO-Pn 


H 


Me 


1-93 


H 


NH2 


4-McS-Ph 


H 


Tf 

H 


1-94 


H 


NH2 


4-McS-Ph 


'TT 

H 


Me 


1-95 


H 


NH2 


4-MeS-Ph 


Me 


H 


1-96 


TJ 


NH2 


il T>1_ 

4-Cl-Ph 


H 


n 


1-9/ 


rl 


Nri2 


4-Ci-rn 


IT 

H 


Me 


l-9o 


TJ 

n 


Nrl2 


4-Cl-rll 


Me 


■J 
n 




n 


INn2 


4-Me-rn 


rl 


rl 


1 inn 


u 
n 


JNn2 


•t-MC-rli 


H 


Me 


l.ini 

I- lUl 


u 
ij 


xru<^ 
j^n2 


^.mitfk PVi 


ivie 


n 


1- 1 


X J 






u 
n 


u 
n 


1-105 

J - I VJ 


H 




J - V* 1 -*f "F -r II 


u 
n 


IVlC 


1-104 


H 


NH2 


3-Cl-4-F-Ph 


Me 


H 


1-105 


H 


NH2 


3,4-methylencdjoxy-Ph 


H 


H 


1-106 


H 


NH2 


3,4-inethylenedioxy-Ph 


H 


Me 


1-107 


H 


NH2 


a-CM-MeO-Ph 


H 


H 


1-108 


H 


NH2 


3-Cl-4-MeO-Ph 


H 


Me 
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No. 


IV 


nl 




r3 




1-109 


H 


NH2 


3-Cl-4-MeO-Ph 


Me 


H 


1-110 


H 


NH2 


4-CF3-Ph 


H 


H 


1-111 


H 


NH2 


4-CF30-Ph 


H 


H 


1-112 


H 


NH2 


3-F-4-MeO-Ph 


H 


H 


1-113 


H 


NH2 


3-F-4-McO-Ph 


H 


Me 


1-114 


H 


NH2 


3-F-4-MeO-Ph 


Me 


H 


1-115 


H 


NH2 


3-Me-4-MeO-Ph 


H 


H 


1-116 


H 


NH2 


3-Me-4-MeO-Ph 


H 


Me 


1-117 


H 


NH2 


3-Me-4-MeO-Ph 


Me 


H 


1-118 


H 


NHo 


3.4-diF-Ph 


H 


H 


1-119 


H 


NH2 


3,4-diF-Ph 


H 


Me 


1-120 


H 


NH2 


3,4-diF-Ph 


Me 


H 


1.121 


H 


NH2 


2,4-diF-Ph 


H 


H 


1-122 


H 


NH2 


2,4-diF-Ph 


H 


Me 


M23 


H 


NH2 


2,4.diF-Ph 


- Me 


H 


1-124 . 


H 


NH2 


3,4-diMe-Ph 


H 


H 


1-125 


H 


NH2 


3,4-diMe-Ph 


H 


Me 


1-126 


H 


NH2 


3,4-diMe-Ph 


Me 


H 


1-127 


H 


NH2 


2,4-diCl-Ph 


H 


H 


1-128 


H 


NH2 


2.4-diCl-Ph 


H 


Me 


1-129 


H 


NH2 


2,4-diCl-Ph 


Me 


H 


1-130 


H 


NH2 


3.4-diCl-Ph 


H 


H 


1-131 


H 


NH2 


3.4-diCl.Ph 


H 


Me 


1-132 


H 


NH2 


3.4-dia-Ph 


Me 


H 


1-133 


H 


NH2 


3,4-di(MeO)-Ph 


H 


H 


1-134 


H 


NH2 


3,4-di(MeO)-Ph 


H 


Me 
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Table 1 (cont\ 



Cpd. 
No. 


R 


n 1 


R'' 






1-135 


H 


NH2 


4-F-Ph 


H 


CH2OH 


1-136 


H 


NH2 


4-F-Ph 


H 


CH20Me 


M37 


H 




4-MeO-Ph 


H 


CH2OH 


1-138 


H 


NH2 


4-MeO-Ph 


H 


CH2OMC 


M39 


H 


NH2 


4-Cl-Ph 


H 


CH2OH 


1-140 


H 


NH2 


4-Cl-Ph 


H 


CHoOMe 


1-141 


H 


NH2 


4-Me-Ph 


H 


CH2OH 


1-142 


H 


NH2 


•T*iTlt— i 11 


H 




1-143 


H 


1^ 


4-Ft-Ph 




U 

n 


1-144 


H 

A 1 


1 / 


4-Ft-Ph 




Mp 


1-14S 


1 1 




4-Ft-Ph 


IViC 


u 
n 


1-146 


H 




2 4 6-tnMe-Ph 


U 


Vfp 

IVlw 


1-147 


H 


NH2 


4-MeO-Ph 

~ ITlWv/^l 11 


CI 

V^l 


u 

11 


1-148 


H 


NH2 


4-MeO-Ph 


Br 


H 
1 1 


1-149 


H 


NH2 


4-MeO-Ph 


CI 


Mc 
1*1 w 


1-150 


H 


NH2 


2-F-4-Cl-Ph 


H 


Mc 


1-151 


H 


NHo 


4-EtO-Ph 


CI 


H 


1-152 


H 


NH2 


4-McS-Ph 


CI 


H 


1-153 


H 


NHo 

z 


4.MeS0-Ph 


H 


Me 


1-154 


H 


NHo 


4.EtS-Ph 


H 


Me 


1-155 


H 


NH2 


2,4-diCl-Ph 


CI 


H 


1-156 


H 


NH2 


4-SH-Ph 


H 


Me 


1-157 


H 


NH2 


4.AcS-Ph 


H 


Me 


1-158 


3-F 


NH2 


4-MeO-Ph 


H 


Me 


1-159 


3-F 


NH2 


4-EtO-Ph 


H 


Me 


1-160 


3-F 


NH2 


3,4-diMe-Ph 


H 


Me 
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Tahli. 1 (cantA 



No. 


T> 
XV 


Rl 


r2 


r3 


R4 


1-161 


3-F 


NH2 


4-Cl-Ph 


H 


Me 


1-162 


3-F 


NH2 


4-F-Ph 


H 


Me 


1-163 


3-F 


NH2 


4-SH-Ph 


H 


Me 


1-164 


3-F 


NH2 


4-MeS-Ph 


H 


Me 


1-165 


3-F 


NH2 


4-EtS-Ph 


H 


Me 


1-166 


3-F 


NH2 


4.AcS-Ph 


H 


Me 


1-167 


3-Me 


NH2 


4-MeO-Ph 


H 


Me 


1-168 


3-Me 


NH2 


4-EtO-Ph 


H 


Me 


1-169 


3-Me 


NH2 


3,4-diMe-Ph 


H 


Me 


1-170 


3-Me 


NH2 


4-Cl-Ph 


H 


Me 


1-171 


3-Me 


NH2 


4-F-Ph 


H 


Me 


1-172 


3-Me 


NH2 


4-MeS-Ph 


H 


Me 


1-173 


3-F 


NHFor 


4-MeS-Ph 


H 


Me 


1-174 


3-F 


NHAc 


4-MeS-Ph 


H 


Me 


1-175 


3-F 


NHPm 


4-MeS-Ph 


H 


Me 


1-176 


3-F 


NHByr 


4-MeS-Ph 


H 


Me 


1-177 


3-F 




4-MeS-Ph 


H 


Me 


1-178 


3-F 


NHVal 


4-MeS-Ph 


H 


Me 


1-179 


3-F 


NHiVal 


4-MeS-Ph 


H 


Me 


1-180 


3-F 


NHPiv 


4-MeS-Ph 


H 


Me 


1-181 


3-F 


NH(MeOCO) 


4-MeS-Ph 


H 


Me 


1-182 


3-F 


NH(EtCX:0) 


4-MeS-Ph 


H 


Me 


1-183 


3-F 


NH(BzCX:0) 


4-MeS-Ph 


H 


Me 


1-184 


3-F 


NH(AcOCH2) 


4-MeS-Ph 


H 


Me 


1-185 


3-F 


NH(PmOCH2) 


4-MeS-Ph 


H 


Me 


1-186 


3-F 


NH(MeOCOOCH2) 


4-MeS-Ph 


H 


Me 
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Table 1 fcoiiL^ 



Cpd. 
No. 


R 




r2 


r3 


r4 


1-187 


3-F 


NH(EtOCOOCH2) 


4-MeS-Ph 


H 


Me 


1-188 


3-F 


NH((5-Me-2-oxo-l,3- 
dioxolen-4-yI)CH2l 


4-MeS-Ph 


H 


Me 


1-189 


3-F 


NH[(5-Ph-2-oxo-l,3. 
dioxolen-4-yl)CH2l 


4-MeS-Ph 


H 


Me 
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5 


Cpd.No. 


R 


R' 


R^ 




R^ 




2-1 


H 


Me 


Ph 


H 


H 


10 


2-2 


H 


Me 


Ph 


H 


Me 




2-3 


H 


Me 


4-F-Ph 


H 


H 




2-4 


H 


Me 


4-F-Ph 


F 


H 


IS 


2-5 


H 


Me 


4-F-Ph 


CI 


H 




2-6 


H 


Me 


4-F-Ph 


Br 


H 




2-7 


H 


Me 


4-F-Ph 


1 


H 


20 


2-8 


H 


Me 


4-F-Ph 


Me 


H 




2-9 


H 


Me 


4-F-Ph 


Et 


H 


25 


2-10 


H 


Me 


4-F-Ph 


Pr 


H 


2-11 


H 


Me 


4-F-Ph 


H 


Me 




2-12 


H 


Me 


4-F-Ph 


H 


Et 


30 


2-13 


H 


Me 


4-F-Ph 


H 


Pr 




2-14 


H 


Me 


4-F-Ph 


H 


Bu 




2-15 


H 


Me 


4-F-Ph 


H 


cPr 


3S 


2-16 


H 


Me 


4-F-Ph 


H 


Ph 




2-17 


H 


Me 


4-F-Ph 


H 


CH2Ph 




2-18 


H 


Me 


4-F-Ph 


H 


CHF-) 


40 


2-19 


H 


Me 


4.F.Ph 


H 


CFi 




2-20 


H 


Me 


4-MeO-Ph 


H 


H 


4S 


2-21 


H 


Me 


4-MeO-Ph 


Me 


H 


2-22 


H 


Me 


4.MeO-Ph 


H 


Me 




2-23 


H 


Me 


4-Cl-Ph 


H 


H 


SO 


2-24 


H 


Me 


4-Cl-Ph 


Me 


H 




2-25 


H 


Me 


4-Me-Ph 


H 


H 




2-26 


H 


Me 


4-Me-Ph 


Me 


H 


55 


2-27 


H 


Me 


4-Me-Ph 


H 


Me 
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Tahle2rconU 



Cpd. No. 


R 


R 


R 


n3 
R 


R 


2-28 


H 


Me 


3^1-4-F-Ph 


H 


H 


2-29 


H 


Me 


3-a-4.F-Ph 


H 


Me 


2-30 


H 


Me 


3,4-methylenedioxy-Ph 


H 


H 


2-31 


H 


Me 


3,4-methylenedioxy-Ph 


H 


Me 


2-32 


H 


Me 


3-Cl-4-MeO-Ph 


H 


H 


2-33 


H 


Me 


3-Cl-4-MeO-Ph 


H 


Me 


2-34 


H 


Me 


4-CF3-Ph 


H 


H 


2-35 


H 


Me 


4-CF30-Ph 


H 


H 


2-36 


H 


Me 


4-CHF20-Ph 


H 


H 


2-37 


H 


Me 


4-CHF20-Ph 


Me 


H 


2-38 


H 


Me 


3-F-4-MeO-Ph 


H 


H 


2-39 


H 


Me 


3-F-4-MeO-Ph 


H 


Me 


2-40 


H 


Me 


3-Me-4-McO-Ph 


H 


H 


2-41 


H 


Me 


3-Me-4-MeO-Ph 


H 


Me 


2-42 


H 


Me 


3.4-<iiF-Ph 


H 


H 


2-43 


H 


Me 


3.4-diF-Ph 


H 


Me 


2-44 


H 


Me 


2,4-diF-Ph 


H 


H 


2-45 


H 


Me 


2,4-diF.Ph 


H 


Me 


2-46 


H 


Me 


3.4-diMe-Ph 


H 


H 


2-47 


H 


Me 


3,4-diCl-Ph 


H 


H 


2-48 


H 


Me 


3.4.diCl-Ph 


H 


Me 


2-49 


H 


Me 


3,4.di(MeO)-Ph 


H 


H 


2-50 


H 


Me 


3.4-di(MeO)-Ph 


H 


Me 


2-51 


H 


Me 


4-F-Ph 


H 


CH2OH 


2-52 


H 


Me 


4-F-Ph 


H 


CH20Me 


2-53 


H 


Me 


4-McO-Ph 


H 


CH2OH 


2-54 


H 


Me 


4-MeO-Ph 


H 


CH20Me 
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Table 7 iconX.\ 



£ 


Cpd. No. 


R 


R' 




R^ 


R^ 




2-55 


H 


Me 


4-Cl-Ph 


H 


CHoOH 


10 


2-56 


H 


Me 


4-Cl-Ph 


H 


CHoOMe 




2-57 


H 


Me 


"t— ivit-J IJ 


w 

1 1 








u 

n 


IViC 


4.Mp Ph 


u 
n 


\^ri2VJiYie 


IS 




u 
n 


2 


r n 


u 
n 


14 




/-ou 


u 
ri 


XT14» 

INrl2 


rn 


VI 

n 


Me 




2-Ol 


IT 

rl 


XTU^ 

NM2 




Me 


T T 

H 


20 




It 
n 


XT1J-. 

INM2 


4-r-rn 


rl 


TT 

H 




2-o3 


If 
n 


XTU 

NH2 


4-F-Ph 


H 


Me 


2S 




u 
n 


Nrl2 


4-r-Ph 


Me 


H 




H 


Nrl2 


4-r-Pn 


H 


Et 




z-oo 


H 


NH2 


4-r-Pn 


H 


Pr 


30 




If 
rl 


= NH2 


4-F-Ph 


H 


Bu 






n 


XTU^ 

.Nrl2 


A TT Tll_ 

4-F-Pn 


T t 

H 


cPr 






LI 

n 


NM2 


4-F-Ph 


H 


Ph 


35 


Z-/U 


rl 


XTU. 

Nrl2 


4-r-Pn 


H 


CH2Ph 




Z-/ 1 


n 


INri2 


A U I>U 

4-r-Pn 


H 


CHF2 




dm* 1 JL 


14 

n 


iNri2 


4-r-Pn 


TJ 


CF3 


40 




H 

IT 


1^x12 


•f-jvieu-j'n 


u 
n 


TJ 




2-74 


u 

n 


i^ri2 


*f-iYiew-r n 


TJ 

n 


Me 


45 


2-75 


H 




*f-ivic\-F-i'n 


TJ 

tl 


Ill 


2-76 


H 


NH2 


A-MpH-PIi ^ 


JVIC 


14 




2-11 


H 


NH2 


4-ElC)-Ph 


H 


H 


SO 


i-n 


H 


NH2 


4-EtO-Ph 


H 


Me 


2-79 


H 


NH2 


4-EtO-Ph 


Me 


H 




2-80 


H 


NH2 


4-PiO-Ph 


H 


Me 


ss 


2-81 


H 


NH2 


4-MeS-Ph 


H 


H 
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Tall?lc2(CTDt.) 



Cpd.No. 


R 


R' 


R' 






2-82 


H 


NH2 


4.McS-Ph 


H 


Me 


2-83 


H 


NH2 


4-MeS-Ph 


Me 


H 


2-84 


H 


NH2 


4-Cl-Ph 


H 


H 


2-85 


H 


NH2 


4-Cl-Ph 


H 


Me 


2-86 


H 


NH2 


4-Cl-Ph 


Me 


H 


2-87 


H 


NH2 


4-Me-Ph 


H 


H 


2-88 


H 


NH2 


4-Me-Pb 


Me 


H 


2-89 


H 


NH2 


4-Me-Ph 


H 


Me 


2-90 


H 




d-Ft-Ph 


n 


u 
n 


2-91 


H 




4-Ft.Ph 


IT 


JVlC 


2-92 


H 




■»*E(l*l LI 


iVlC 


u 
n 


2-93 


H 


NHo 




u 

Xi 


M^ 


2r94 


H 


NH2 




u 
n 


u 
n 


2-95 


H 


NH2 


3-CI-4-F-Ph 


H 


Mp 


2-96 


H 


NH2 




Me 


u 
n 


2-97 


H 


NH2 


3 4-inethvlenedioxv-Ph 


H 


H 


2-98 


H 


NH2 


3 .4-methvlcnediox v-Ph 


H 

Al 


Me 


2-99 


H 


NH2 


3-Cl-4-MeO-Ph 


H 


H 


2-100 


H 


NH2 


3.Cl-4-MeO-Ph 


H 


Me 


2-101 


H 


NH2 


3.Cl-4.MeO-Ph 


Me 


H 


2-102 


H 


NH2 


4-CF3-Ph 


H 


Me 


2-103 


H 


NH2 


4-CHF20-Ph 


H 


Me 


2-104 


H 


NH2 


4-CF30-Ph 


H 


Me 


2-105 


H 


NH2 


2-F-4-MeO-Ph 


H 


Me 


2-106 


H 


NH2 


3-F-4-McO-Ph 


H 


Me 


2-107 


H 


NH2 


3-F-4-MeO-Ph 


Me 


H 


2-108 


H 


NH2 


3-Me-4-McO-Ph 


H 


H 
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TaMc2(coiit.) 



Cpd. No. 


R 


R 


R 


K 


9* 


2-109 


H 


NfH2 


3-Me-4-MeO-Ph 


H 


Me 


2-110 


H 


NH2 


3-Me.4-MeO-Ph 


Me 


H 


2-111 


H 


NH2 


3,4-diF-Ph 


H 


H 


2-112 


H 


NH2 


3.4^-Ph 


H 


Me 


2-113 


H 


NH2 


3,4-diF-Ph 


Me 


H 


2-114 


H 


NH2 


2,4-diF-Ph 


H 


H 


2-115 


H 


NH2 


2,4HiiF-Ph 


H 


Me 


2-116 


H 


NH2 


2,4-diF-Ph 


Me 


H 


2-117 


H 


NH2 


3,4-diMe-Ph 


H 


H 


2-118 


H 


NH2 


3,4-diMe-Ph 


H 


Me 


2-119 


H 


NH2 


3,4-diMe-Ph 


Me 


H 


2-120 


H 


NH2 


2,4-diCl-Ph 


H 


H 


2-121 


H 


NH2 


2,4-diCl-Ph 


H 


Me 


2-122 


H 


NH2 


2,4-diCl-Ph 


Me 


H 


2-123 


H 


NH2 


3,4-diCl-Ph 


H 


H 


2-124 


H 


NH2 


3,4-diCl-Ph 


H 


Me 


2-125 


H 


NH2 


3.4-diCl-Ph 


Me 


H 


2-126 


H 


NH2 


3,4-di(MeO).Ph 


H 


H 


2-127 


H 


NH2 


3,4^i(MeO)-Ph 


H 


Me 


2-128 


H 


NH2 


4-F-Ph 


H 


CH2OH 


2-129 


H 


NH2 


4-F-Ph 


H 


CH20Me 


2-130 


H 


NH2 


4-MeO-Fh 


H 


CH2OH 


2-131 


H 


NH2 


4-MeO-Ph 


H 


CH20Me 


2-132 


H 


NH2 


4-a-Ph 


H 


CH2OH 


2-133 


H 


NH2 


4-a-Ph 


H 


CH2OMC 


2-134 


H 


NH2 


4-Me-Ph 


H 


CH2OH 


2-135 


H 


NH2 


4-Me-Ph 


H 


CH20Me 
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Cpd. No. 



2-136 



H 



NH2 3.5-diCl-4-MeO-Ph 



H 



Me 



2-137 



H 



NH2 I 3.5-diMe-4-MeO-Ph 



H 



Me 



2-138 
2-139 
2-140 



2-141 



H 



NH2 



2,3-diCl-Ph 



Me 



H 



NH2 



3.5-diCl-Ph 



H 



Me 



H 



NH2 



2,4,5-triMe-Ph 



H 



Me 



H 



NH2 



3-cPnO-4-McO-Ph 



H 



Me 



2-142 



H 



NH2 



3-CF3-4-CI-Ph 



H 



Me 



2-143 



H 



NH2 



3-F-4-Me-Ph 



H 



Me 



2-144 



2-145 
2-146 



H 



NH2 



3-Mc-4-Cl-Ph 



H 



NH2 



2,4-diMe-Ph 



H 



NH2 



4-OH-Ph 



H 



Me 



H 



Me 



H 



Me 



2-147 



2-14B 



H 



NH2 



3.5-diMe-Ph 



H 



NHAc 



4-MeO-Ph 



H 



H 



Me 
"Me" 



2-149 



H 



NHAc 



3,4-diMe-Ph 



HI Me 
H I 3-cPW)-4-MeO-Bz 



2-150 



H 



NH2 



4.MeO-Ph 



2-151 



2-152 



H 



NH2 



4-MeSO-Ph 



3-F 



NH2 



4-MeO-Ph 



H 



Me 



H 



Me 



2-153 



2-154 



3-F 



NH2 



4-EtO-Ph 



3-F 



NH2 



3,4-diMe-Ph 



H 



Me 



H 



Me 



2-155 



3-F 



NH2 



4-CI-Ph 



H 



Me 



2-156 



3-F 



NH2 



4-F-Ph 



H 



Me 



2-157 



3-F 



NH2 



4-SH-Ph 



H 



Me 



2-158 



3-F 



NH2 



4-MeS-Ph 



H 



Me 



2-159 



3-F 



NH2 



4-EtS-Ph 



H 



Me 



2-160 



2-161 
2-162 



3-F 



NH2 



4-AcS-Ph 



3-Me 
TMc 



NH2 

"nhJ" 



4-MeO-Ph 
4-EtO-Ph 



H 



H 

IT 



Me 

"Me" 



Me 
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Tahk 2 (tout.) 



l^po. iHO. 


P 
IX 


IV 




A. 


K 


2-163 


3-Mc 


NH2 


3,4-diMe-Ph 


H 


Me 


2-164 


3.Me 


NH2 


4-MeS.Ph 


H 


Me 


2-165 


H 


NHFor 


4-MeO-Ph 


H 


Me 


2-166 


H 


NHPm 


4-McO-Ph 


H 


Me 


2-167 


H 


NHByr 


4-MeO-Ph 


H 


Me 


2-168 


H 


NHiByr 


4-MeO-Ph 


H 


Me 


2-169 


H 


NHVal 


4-McO-Ph 


H 


Me 


2-170 


H 


NHiVal 


4-MeO-Ph 


H 


Me 


2-171 


H 


NHPiv 


4-MeO-Ph 


H 


Me 


2-172 


H 


NH(MeOCO) 


4-MeO-Ph 


H 


Me 


2-173 


H 


NH(EtOCO) 


4-MeO-Ph 


H 


Me 


2-174 


H 


NH(BzOCO) 


4-MeO-Ph 


H 


Me 


2-175 


H 


NH(AcOCH2) 


4-McO-Ph 


H 


Me 


2-176 


H 


NH(PinC)CH2) 


4-McO-Ph 


H 


Me 


2-177 


H 


NH(MeOCOOCH2) 


4-MeO-Ph 


H 


Me 


2-178 


H 


NH(EtOCOCX:H2) 


4-MeO-Ph 


H 


Me 


2-179 


H 


NH[(5-Me-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


4-MeO-Ph 


H 


Me 


2-180 


H 


NH[(5-Ph-2-oxo- 1 ^- 
dioxolen-4-yl)CH2] 


4-MeO-Ph 


H 


Me 


2-181 


H 


NHFor 


4.EtO-Ph 


H 


Me 


2-182 


H 


NHAc 


4-EtO-Ph 


H 


Me 


2-183 


H 


NHPm 


4-EtO-Ph 


H 


Me 


2-184 


H 


NHByr 


4-EtO-Ph 


H 


Me 


2-185 


H 


NHiByr 


4-EtO-Ph 


H 


Mc 


2-186 


H 


NHVal 


4-EtO-Ph 


H 


Me 


2-187 


H 


NHiVal 


4-EtO-Ph 


H 


Me 


2-188 


H 


NHPiv 


4-EtO-Ph 


H 


Me 
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Table 2 (cont^ 



Cpd.No. 


R 


R' 


R^ 




R* 


2-189 


H 


NH(MeOCO) 


4-t.m-rn 


u 
n 


\Af^ 


2-190 


H 


NH(EtOCO) 


4-lilU-rn 


rl 


Me 


2-191 


H 


NH(BzC)CO) 


4-blU-rn 


¥T 

n 


Kit A 


2-192 


H 


NH(AcOCH2) 


4-EtO-Ph 


H 


Me 


2-193 


H 


NH(PniOCH2) 


4-EtO-Ph 


H 


Me 


2-194 


H 


NH(MeOCOOCH2) 


4-EtO-Ph 


H 


Me 


2-195 


H 


NH(EtOCOOCH2) 


4-EtO-Ph 


H 


Me 


2-196 


H 


NH[(5-Me-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


4-EtO-Ph 


H 


Me 


2-197 


H 


NH [(5-Ph-2-oxo- 1 ,3- 
dioxolen-4-yl)CH2] 


4-EtO-Ph 


H 


Me 


2-198 


H 


NHFor 


3,4-diMe-Ph 


H 


Me 


2-199 


H 


NHPm 


3,4-diMe-Ph 


H 


Me 


2-200 


H 


NHByr 


3,4.diMe.Ph 


H 


Me 


2-201 


H 


NH/Byr 


3,4-diMe-Ph 


H 


Me 


2-202 


H 


NHVal 


3,4-diMe.Ph 


H 


Me 


2-203 


H 


NH/Val 


3,4-diMe-Ph 


H 


Me 


2-204 


H 


NHPiv 


3,4-diMe-Ph 


H 


Me 


2-205 


H 


NH(MeOCO) 


3,4-diMe-Ph 


H 


Me 


2-206 


H 


NH(EtOCO) 


3,4-diMe-Pn 


H 


Me 


2-207 


H 


NH(BzOCO) 


3.4-diMe-Ph 


H 


Me 


2-208 


H 


NH(AcOCH2) 


3,4-diMe-Ph 


H 


Me 


2-209 


H 


NH(PrnOCH2) 


3,4^1iMe-Ph 


H 


Me 


2-210 


H 


NH(MeOCOOCH2) 


3,4^iiMe.Ph 


H 


Me 


2-211 


H 


NH(EtOCOOCH2) 


3,4-diMe-Ph 


H 


Me 


2-212 


H 


NH[(5-Me-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


3,4-diMe-Ph 


H 


Me 


2-213 


H 


NH((5-Ph-2-oxo-l,3- 
dioxolen-4-yl)CH2] 


3,4-diMc-Ph 


H 


Me 
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Of the compounds listed above, particularly preferred specific compounds are: 

(1) 3 -ly/lethyl-2-(4-methylphenyl)-1 -(4-sulphamoylph nyijpyrrole 

(2) 4-Me1hyl-2-(4-methylphenyl)-1 -{4-sutphamoylphenyl)pyrrole 

(3) 1 -(4-Fluorophenyl)-2-(4-sulphafnoyiphenyl)pyrrole 

(4) 1 -(4-Fluorophenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole 

(5) 5-Fluoro-1 -(4-fluoropher>y!)-2-(4-methylsulphonylphenyl)pyrrole 

(6) 2-(4-f^ethoxyphenyl)-4-methyl-l -{4-sulphamoylphenyl)pyrrole 

(7) 1 -(4-Methoxyphenyl)-4-Methyl-2-(4-sulphamoyIphenyl)pyrrole 

(8) 4-Ethyl-2-(4-methoxyphenyl)-1 -(4-sulphamoylphenyl)pyrrole 

(9) 2-(4-Chlorophenyl)-4-methyl-1 -(4-sulphamoy lphenyl)pyrrole 

(10) 4-Methyl-2-{4-methylthiophenyl)-1 -(4-su!phamoy lphenyl)pyrrole 

(11) 2-{4-Ethoxyphenyl)-4-methyl-1 -(4-suiphamoyl phenyl )pyr role 

(1 2) 2-(4-Methoxy-3-nnethylphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(1 3) 2-(3-Fluoro-4-methoxyphenyl)-4-methyM -(4-sulphamoylpheny!)pyfrole 

(14) 4-Methyl-2-phenyl-1-(4-sulphamoylphenyl)pyrrole 

(1 5) 2-(3,4"Dimethylphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(1 6) 2-(3-Chlaro-4-methoxyphenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole 

(17) 4-Methyl-1 -(4-m6thylthiophenyl)-2-(4-sulpharr»oylphenyl)pyrrole 

(1 8) 5-ChIoro-1 -{4-methoxyphenyl)-2-(4-sulphamoylphenyl)pyfrole 

(1 9) 4-Methyl-1 -(3,4-dimethytphenyl)-2-(4-sulphamoylphenyl)pyrro!e 

(20) 5-Chloro-1 -(4-ethoxyphenyl)-2-(4-sulphamoylphenyl)pyrrole 

(21 ) 5-Chloro-1 -(4-nriethylthiophenyl)-2-(4-sulphamoylphenyl)pyrroIe 

(22) 1 -(4-Ethyrthiophenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole 

(23) 2-(3.5-Dlmethylphenyl)-4-methyl-1-(4-sulphamoylphenyl)pyrrole 

(24) 1 -(4-l^ercaptophenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole 

(25) 1 -(4- Acetylthiophenyl)-4-methyl-2- (4-sulphamoy lphenyl)pyrrole 

(26) 1-(4-Acetylamlnosulphonylphenyl)-4-methyl-2-(4-methoxyphenyl)pyrrole 

(27) 1-(4-Acetylamlnosulphonylphenyl)-4-methyl-2-(3,4-dimethylphenyl)pyrfole. 

Of these, more preferred compounds are Nos. (2), (6). (9), (10). (11), (12). (13), (15), (17), (26) and (27) ^nd 
compound No. (11). (15), (17). (26) and (27) are most preferred. 

The compounds of the present invention may be prepared by a variety of processes well known for the preparatcjn 
of compounds of this type, for example as shown in the following Methods A to L. 

The following Methods A to E and K illustrate the preparation of compounds of formula (t). 

Method A 

This illustrates the preparation of compounds of formula (la) in which is a hydrogen atom, an alkyi group o h 
substituted alkyI group having at least one of subslituents a. 
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Reaction Scheme A 




TMS-CN 
Step A2 



R^S02 




CN 

C-NH"R2 



O 

CH9=C— C— R^* 
^ (S) 

Step A3 



(4) 




(6) (la) 

In the above formulae, R, Ri, R2 and R^ are as defined above, and represents a hydrogen atom, an alkyi 
group having fronn 1 to 6 carbon atoms or a substituted alkyI group having from 1 to 6 carbon atoms and having at 
least one of substituents a, as defined and exemplified above. 

Step A1 

In this Step, an aldimine compound of formula (3) is prepared by the dehydration condensatkDn of a benzaldehyde 
compound of formula (1) with an aniline compound of formula (2) in an inert solvent. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restrkiticn on 
the nature of the solvent to be employed, provided that rt has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: aliphatic 
hydrocarbons, such as hexane, heptane and petroleum ether; aromatic hydrocarbons, such as benzene, toluene and 
xylene; halogenated hydrocartMDns, such as methylene chlorkJe, chloroform, carbon tetrachtarkJe and dichloroethane; 
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran and dioxane; alcohols, such as methanol, ethanol, 
propanci, isopropanol and butanol; and organic acids, such as acetic acid and propionic acid. Of these solvents, we 
prefer the alcohols. 

The reaction can take place over a wide range of temperatures, and the precise reactbn temperature is not critical 
to th invention. The pref rred reaction temperature will depend upon such factors as th nature of the solvent, and 
the starting material or reagent used. However, in g neral. w find it convenient to carry ut the reactbn at a temperature 
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o1 from 5°C to 200°C. more preferably (rom room temperature to 150°C. The time required lor the reaction may rii&c 
vary widely, depending on many factors, notably the reaction temperature and the nature of the r agents and solvent 
employed. How ver, provided that the reaction is effected under the preferred conditions outlined above, a pertod ot 
from 10 minutes to 20 hours, more preferably from 1 hour to 15 hours, will usually suffice. 
5 The reaction may be carried out while the water which is produced in the reaction is removed, but the reaction wiit 

normally proceed sufficiently without any such procedure. 

Step A2 

10 In this Step, an anilinonitrile compound of formula (4) is prepared by the addition of hydrogen cyanide to the 

aldtmine compound of formula (3), prepared as described in Step A1. 

The reaction may be carried out by reacting the aldimine compound of formula (3) with trimethylsilyl cyanide (TMS- 
CN) in the presence of a Lewis acid, for example, aluminium chloride, tin chloride or zinc chloride. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 

IS the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: aromatic 
hydrocarbons, such as benzene, toluene and nitrobenzene: halogenated hydrocarbons, such as methylene chloride, 
chloroform, carbon tetrachloride and 1.2-dichtoroethane; and ethers, such as diethyl ether, diisopropyl ether, letrahy- 
drof uran and dioxane. Of these solvents, we prefer the ethers. 

20 The reaction can take place over a wide range of temperatures, and the precise reactioi temperature is not critical 

to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
ot from 5°C to aOO'C, more preferably from room temperature to ISCC. The time required for the reaction nr\ay also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a perKxJ ot 
from 30 minutes to 100 hours, more preferably from 1 hour to 30 hours, will usually suffice. 

Step A3 and Step A4 

30 In these Steps, the desired compound of formula (la), which is a compound of the present invention, is preparoa 

by reacting the anilinonitrile compound of formula (4). prepared as described in Step A2, with an a,p-unsHtufHtoa 
aldehyde or ketone compound of formula (5), to obtain a pyrrolidine compound of formula (6). which is then dehydf^^too 
and dehydrogencyanated in a modification of the method of V A. Treibs & R. Derra [Ann. Chem, 589. 176 (19S4}1 

35 Step A3 

This Step is carried out in the presence of a base. There is no particular restriction on the nature o* the basos 
used, and any base commonly used in reactions of this type may equally be used here. Examples of such bB5o$ 
include: alkali metal hydroxides, such as litfiium hydroxkje. sodium hydroxide and potassium hydroxide; alkali moun 

^0 hydrides, such as lithium hydride, sodium hydride and potassium hydride; alkali metal amides, such as lithium am»oe. 
sodium amide, potassium amide and lithium bis(trimethylsilyl)amide; and alkali metal alkoxides. such as lithium omom 
ide, sodium methoxide, sodium ethoxide and potassium t-butoxide. Of these, we prefer the lithium amides 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular rest net »on on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 

45 involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include aliphatic 
hydrocarbons, such as hexane and heptane; aromatic hydrocarbons, such as benzene, toluene and xylene, eihofs. 
such as diethyl ether, diisopropyl ether, tetrahydrofuran and dioxane; and alcohols, such as methanol, ethanot. propH 
nol. isopropanol and butanol. Of these, we prefer the ethers. 

The reaction can take place over a wide range of temperatures, and the precise reactbn temperature is r>ot cnticai 

^0 to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reactk)n at a temperature 
of from -7B°C to lOO'C. more preferably from -78"C to room temperature. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a porod of 

55 from 10 minutes to 30 hours, more preferably from 1 hour to 20 hours, will usually suffice. 
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Step A4 

In this Step, the desired compound of lormula (la), which is a connpound of the present invention, is prepared by 
the dehydration and dehydrogencyanation of a connpound of formula (6), prepared as described in Step A3. 

s This may be achieved by heating the residue obtained by distilling off the solvent from the product of Step A3, or 

by heating the material obtained by extracting that residue, washing it with water and distilling off the solvent, at a 
temperature not lower than lOO^C, in the presence or absence of a solvent after completion of the reaction of Step 
A3. The reaction proceeds sufficiently in the absence of a solvent, but, when a solvent is used, the solvent is preferably 
inert and has a higher boiling point. Examples of suitable solvents include: toluene, xyler^e, dimethylformamide. dimeth- 

10 yiacetamide. dimethyl sulphoxide. diglyme and diphenyl ether. 

Method B 

This is a modified method for preparing the compound of formula (la) in which represents a hydrogen atom, 
IS an alkyi group having from 1 to 6 carbon atoms or a substituted alkyi group having from 1 to 6 carbon atoms and having 
at least one of substituents a, as defined and exemplified above. 
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figflrtign Schema B 




(Ia-1) 



In the aboye formulae: 

R. R^ R^. R*^ and R^ are as defined above; 

each of R^ and ffi represents an alky! group having from 1 to 4 carbon atoms or R^ and R^ together with the 
nitrogen atom to which they are attached, represent a heterocyclic ring containing 5 or 6 ring atoms, of which one 
is said nitrogen atom, 0 r 1 is an additional hetero-atom sel cted from nitrogen, and/or oxygen and/or sulphur 
atones, and the r maining atoms are carbon atoms; 



32 



EP 0 799 823 A1 



represents a carboxy-protecting group; and 

represents a chlorine, bromine or iodine atom. 

5 The term "carboxy-protecting group*, as used herein, signifies a protecting group capable of being cleaved by 

chemical means, such as hydrogenotysis, hydrolysis, electrolysis or photolysis. 
Examples of such carboxy-protecting groups include: 

alkyi groups having from 1 to 20 carbon atoms, more preferably from 1 to 6 carbon atoms, such as those exemplified 
10 in relation to R and higher alkyI groups as are well known in the art, such as the heptyl, octyl. nonyl, decyl, dodecyl, 

tridecyl. pentadecyl, octadecyt, nonadecyl and icosyl groups, but most preferably the methyl, ethyl and t-butyl 
groups; 

halogenated alkyI groups having from 1 to 6, preferably from 1 to 4, carbon atoms, in which the alkyI part is as 
IS defined and exemplified in relatbn to the alkyI groups above, and the halogen atom is chlorine, fluorine, bromine 

or iodine, such as the 2,2,2-trichloroethyl, 2-haloethyl (e.g. 2-chloroethyl. 2-fluoroethyl, 2-bromoethyl or 2-iodoe- 
thyl), 2,2-dibromoethyl and 2,2.2-tribromoethyl groups; 

cyctoalkyi groups having from 3 to 8 carbon atoms, for example the cyclopropyl. cyclobutyl, cyclopentyl, cyctohexyl 
20 and cycloheptyl groups; 

aralkyi groups, in which the alkyi part has from 1 to 3 carbon atoms and the aryl part is a carbocyclic aromatic 
group having from 8 to 1 4 carbon atoms, 

2S which may be substituted or unsubstituted and, if substituted, is substituted by at least one of substituents aand/ 

or substituents p defined and exemplified above, although the unsubstituted groups are preferred; examples of 
such aralkyi groups include the benzyl, phenethyl, 1 -phenylethyl, 3-phenylpropyt, 2-phenylpropyl, 1-naphthylme- 
thyl, 2-naphthylmethyl, 2-(1-naphthyl)ethyl, 2-(2-naphthyl)ethyl. benzhydryl (i.e. diphenylm ethyl), triphenylmethyl, 
bis(o-nltrophenyl)methyl, QTanthrylmethyl, 2,4.6-trimethylben2yl, 4-bromoben2yl, 2-nitrobenzyl, 4-nilroben2yl. 3-ni- 

30 trobenzyl. 4-methoxybenzyl and piperonyl groups; 

alkenyl groups having from 2 to 6 carbon atoms, such as the the vinyl, allyl, 2-methylallyl, 1 -propenyl, isoprc^enyt, 
Irbutenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl. 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyt, 
4-hexenyl and 5-hexenyl groups, of which the vinyl, allyl, 2-methylallyl, 1 -propenyl, Isopropenyl and butenyl groups 
35 are preferred, the ally! and 2-methylalIyl groups being most preferred. 

substituted sllylalkyi groups, In which the alky I part is as defined and exemplified above, and the silyl group has 
up to 3 substituents selected from alkyI groups having from 1 to 6 carbon atoms and phenyl groups which are 
unsubstituted or have at least one of substituents a and substituents p defined arKl exemplified above, for example 
40 a 2-trlmethylsilylethyl group; 

aryl groups having from 6 to 14 carbon atoms and optionally substituted by one or more of substituents a or 
substituents p, defined and exemplified above, for example the phenyl, a-naphthyl. p*naphthyi, Indanyl and an- 
threnyl groups, preferably the phenyl or indanyl group and more preferably the phenyl group; any of these aryl 
45 groups may be unsubstituted or substituted, and, if substituted, preferably have at least one alkyI group having 

from 1 to 4 carbon atoms or acylamino group; examples of the substituted groups include the tolyl and benzami- 
dophenyl groups; 

phenacyl groups, whk:h may be unsubstituted or have at least one of substituents a or substituents p defined and 
^0 exemplified above, for example the phenacyl group itself or the £-bromophenacyl group; and 

cyclic and acyclic terpenyl groups, for example the geranyl. neryl. linalyl. phytyl, menthyl (especially m- and£- 
menthyl). thujyi. caryl, pinanyl, bornyl. notcaryl, norpinanyl. norbomyl, menthenyl, camphenyl and norbornenyl 
groups. 

65 

Step B1 

In this Step, a 1 ,4-dioxo compound of formula (9) Is prepared by alkylating the p-position of the enamine compound 
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of lormula (8) with a phenacyl halide compound of formula (7). 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include aliphatic 
5 hydrocarbons, such as hexane, heptane and petroleum ether; aromatic hydrocarbons, such as benz ne. toluene anc 
xylene; and ethers, such as diethyl ether, diisopropyl ether, tetrahydrof uran and dioxane. Of th s , we prefer the ethers 
The reaction may be carried out in the presence or absence of a base. There is likewise no particular restriction 
on the nature o1 the bases used, and any base commonly used in reactions of this type may equally be used here 
Examples of such bases include: pyridine, picoline. 4'(N,N-dimethylamino)pyridine, triethylamine. tributylamine. diiso- 
10 propylethylamine and N-methylpiperidine. 

The reaction can take place over a wide range of temperatures, and the precise reactbn temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -30*C to 20O'C. more preferably from 0"C to 100°C. The time required for the reaction may also vary widely, 
IS depending on noany factors, notably the reaction temperature and the nature of the reagents and solvent emptoyed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 30 
minutes to 30 hours, more preferably from 1 hour to 20 hours, will usually suffice. 

At the end of this reaction, the reaction mixture is acidified, to prepare the 1,4-dioxo compound of formula (9). 

20 Step B2 

In this Step, the desired compound of fonnula (la) of the present invention is prepared by the dehydratk:)n conden- 
sation of the 1 .4-dioxo compound of fonnula (9). prepared as described in Step B1 , and an aniline compound of fomiula 
(10) to close a ring. The reaction may be carried out under the same conditions as described In Step A1 of Method A 
2S However, it is preferred to carry out this step by heating under reflux In acetic acid for a period of from 1 hour to 1 0 hours 

Step B3 

In this Step, a dioxo ester compound of formula (12) is prepared by alkylating the a-position of the oxo ester 

30 compound of formula (11) with a phenacyl halide compound of formula (7). 

The reaction is carried out in the presence of a base. There is no particular restriction on the nature of the bases 
used, and any base comnrK>nly used in reactions of this type may equally be used here. Examples of such bases 
include: alkali metals, such as lithium, sodium and potassium; alkali metal hydrides, such as lithium hydrtde sod^Lim 
hydride and potassium hydride; alkali metal amides, such as lithium amide, sodium amide and potassium am»oc nnn 

35 alkali metal alkoxkies. such as lithium ethoxkJe. sodium methoxide, sodium ethoxide and potassium t-butoxtcio Oi 
these, we prefer the alkali metal alkoxides. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular resinctKin en 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the roaQonts 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents inckido aiiph^tc 

^0 hydrocarbons, such as hexane and heptane; aromatic hydrocarbons, such as benzene, toluene and xylene eihef*, 
such as diethyl ether, diisopropyl ether, tetrahydrofuran and dioxane; amides, such as dimethytformamkje and dimoth 
ylacetamide; and alcohols, such as methanol, ethanol, propanol. isopropanol, butanol and l-butanol. Of these we 
prefer the ethers or the alcohols. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 

^5 to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reactk)n at a temperat ur c 
of from 5°C to 200'*C, more preferably from room temperature to ISO^C. The time required for the reaction may also 
vary wkiely, depending on many factors, notably the reaction temperature and the nature of the reagents an6 solvent 
employed. However, provided that the reactbn is effected under the preferred conditions outlined above, a perod of 

50 from 10 minutes to 20 hours, more preferably from 30 minutes to 15 hours, will usually suffice. 

Step 84 

In this Step, which is an alternative to Step B1 , the 1,4-dioxo compound of formula (9) is prepared by carrying out 
55 decarboxylation of the dioxo ester compound of formula (12), prepared as described in Step B3, at the same tme as 
hydrolysis. The hydrolysis reaction may be carried out using any acid or alkali commonly used in organic synthesis 
chemistry tor r actions of this type. 
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Step B5 

This Step may be conducted when in the dioxo ester connpound of lormula (12) is a hydrogen atom. In this 
Step, the connpound of fornnula (la-1) is prepared by reacting the dioxo ester connpound of formula (12), prepared as 
described in Step B3. with an aniline compound of formula (10). This reaction is essentially the same as and may be 
carried out in the same manner as that described in Step B2. 

Step B6 

In this Step, the compound of formula (la) of the present invention is prepared by hydrolysing the ester portion ol 
the compound of formula (la-1 ), prepared as described In Step 85, to obtain the corresponding carboxyllc acid, which 
is then decarboxylated. The hydrolysis reaction may be carried out by conventional methods as mentioned above. The 
decarboxylation reaction may be carried out using an acid or an alkali, or with heating, as is well known in the field of 
organic synthetic chemistry [for example, the method described in the Yakugaku Zasshi, 93(5), 584-598 (1973)). 

Method C 

In this method, a compound of formula (lb) in which R3 is a halogen atom is prepared by the halogenation of a 
corresponding compound where represents a hydrogen atom, as shown in the following Reaction Scheme. 

Reaction Scheme C 




In the above formulae, R. R"". R2 and are as defined above, and R^** represents a halogen atom, for example 
a fluorine, chlorine, bromine or kxjine atom. 

Step CI 

In this Step, the desired compound of formula (lb) of the present invention is prepared by hatogenating the com- 
pound of formula (la-2) of the present invention, which may have been prepared, for example, as described in either 
Method A or Method B. Examples of suitable halogenating agents include: fluorinating agents, such as xenon difluoride; 
chlorinating agents, such as chlorine, sulphuryl chloride or N-chlorosuccinimide; brominating agents, such as bromine 
or N-bromosuccinimide; and iodtnating agents, such as iodine or N-iodosuccinimide. The reaction may be carried out 
according to the methods described in detail in "The Chemistry of Heterocyclic Compounds", Wo] 48, Part 1 , p348-395, 
published by John Wiley & Sons. 

Method D 

This is a method of preparing a compound of formula (lc-1 ), (lc-2) or (lc-3) in which R3 represents a haloalkyl group 
having from 1 to 6 carbon atoms. 
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Reaction Scheme D 



s 




(Ic-2) 

so 

In the above formulae: 
R, R\ R2 and R* are as defined above; 
55 rb represents a hydrogen atom or an alkyi group having from 1 to 6 carbon atoms; and 

X*> repres nts a halogen atom, for example a fluorine, chlorine, bromine r iodine atom. 
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Step D1 

In this Step, an acylpyrrole compound of formula (1 3) is prepared by acyiating a compound of formula (la-2) of the 
present invention, which may have been prepared, for example, as described in either Method A or Method B. 

s In this Step, a compound of formula (1 3) in which represents a hydrogen atom may be prepared by reacting a 

Vilsmeier reagent, such as phosphorus oxychloride-dlmethylformamide, phosphorus oxybromide-dimethyllormamide 
or oxalyl chloride-dimethylformamide. with the compound of formula (la-2). The reaction is normally and preferably 
effected in the presence of a solvent. There is no particular restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, 

10 at least to some extent. Examples of suitable solvents include: halogenated hydrocarbons, such as methylene chtoride, 
chloroform, carbon tetrachloride and 1 ,2-dichloroethane; and amides, such as dimethylformamide. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the Invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 

'5 of from -IC^C to 1S0**C. more preferably from 0"C to lOO'C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 15 
minutes to 20 hours, more preferably from 30 minutes to 10 hours, will usually suffice. 

Those compounds of formula (1 3) in which represents an alkyi group having from 1 to 6 carbon atoms, preferably 

20 from 1 to 3 carbon atoms, may be prepared by reacting an acid anhydride or an acid halide of formula (RPaC0)20 or 
RB^cox^ (in which is as defined above, and R®^ represents an alkyI group having from 1 to 6 carbon atoms, pref- 
erably from 1 to 3 carbon atoms) with the compound of formula (la-2) in the presence of a Lewis acid (for example, 
aluminium chloride, tin chloride or zinc chtoride). The reaction is normally and preferably effected in the presence of a 
solvent. There is no particular restriction on the nature of the solvent to be employed, provided that it has no adverse 

2S effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples 
of suitable solvents include: aromatic hydrocarbons, such as benzene, toluene and nitrobenzene; halogenated hydro- 
carbons, such as methylene chloride, chlorofomn, carbon tetrachloride and 1,2-dichloroethane; and carbon disulphide. 

The reaction can take place over a wide range of temperatures, and the precise reactbn temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 

30 the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -10**C to 150 **C, more preferably from 0'*C to 100"C. The time required for the reactran may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 10 
minutes to 20 hours, nrtore preferably from 30 minutes to 10 hours, will usually suffice. 

35 

Step D2 

In this Step, a hydroxy compound of formula (14) is prepared by reducing the acyl group of the acylpyrrole com- 
pound of formula (13), prepared as described in Step D1. The reaction may be effected using a reducing agent (for 
^0 example, sodium borohydride, lithium borohydride, lithium aluminium hydride, diisobutylaluminium hydride or borane) 
or by using catalytic reduction with hydrogen. These reactions are well known in the field of synthetic organic chemistry 
and may be carried out using well known techniques, for example as described in detail by J. Dale [J. Chem. Soc., 
(1961), 910) and by F.G. Bordwell et al, [J. Org. Chem., 33, 3385 (1968)]. 

45 Step D3 

In this Step, the desired compound of formula (lc-1), which is a compound of the present invention, is prepared 
by halogenating the hydroxy group of the hydroxy compound of formula (14), prepared as described in Step D2. Suitable 
halogenattng agents include: fluorinating agents, such as diethylamino sulphur trifluoride (DAST); chk>rinating agents, 

so such as thionyt chloride, phosphorus trichbride, phosphorus pentachloride, phosphorus oxychloride or triphenylphos- 
phine/carbon tetrachloride; brominating agents, such as hydrobromic acid, thionyl bromide, phosphorus tribromide or 
triphenylphosphine/carbon tetrabromide; and iodinating agents, such as hydroiodic acid or phosphorus triiodide. These 
reactions are well known in the field of synthetic organic chemistry and may be carried out using well known technk^ues, 
for example as described in detail by W.J. Middleton [J. Org. Chem., 40, 574 (1975)] and C.R. Noller & R. Dinsmore 

55 [Org. Synth., II, 358 (1943)]. 
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Step D4 

In this Step, the desired compound of formula (lc-2), which is a compound ot the present inv ntion, is prepared 
by gem-dihalogenating the carbonyl group of the acylpyrrole compound of formula (1 3), prepared as described m Step 
D1, using a suitable halogenating agent. Suitable halogenating agents include: fluorinating agents, such as sulphur 
tetrafluoride and DAST; chlorinating agents, such as phosphorus pentachloride and thionyl chloride/dimethyilorrrvi- 
mide; brominating agents, such as boron tribromide; and iodinating agents, such as trimethylsllyl iodide. These reac- 
tions are well known in the field of synthetic organic chemistry and may be carried out using well known technques, 
for example as described In detail by W.J. Middleton [J. Org. Chem., 40, 574 (1975)] and M.E. Jung et a! |J Org 
Chem., 43, 3698(1978)). 

Step D5 

In this Step, a carboxylic acid compound of formula (15) is prepared by oxidizing an acylpyrrole compound of 
formula (13) in which is a hydrogen atom, prepared as described in Step D1. Examples of suitable oxidising agents 
which may be used in this step include potassium permanganate, chromic acid, hydrogen peroxide, nitric acid, silver 
(I) oxide and silver (II) oxide. These reactions are well known in the field of synthetic organic chemistry and may be 
carried out using well known techniques, for example as described in detail by CD. Hurd et aj. [J. Am. Chem. Soc.. 
55. 1082(1933)]. 

Step D6 

In this Step, the desired compound of formula (lc-3), which is a compound of the present invention, is prepared 
by converting the carboxy group of the carboxylic acid compound of formula (15), prepared as described in Step D5, 
intoa trifluoromethyl group. This Step may be carried out using sulphurtetrafluorkJe according to the methods described 
by C.-LJ. Wang [Org. React.. 34, 319 (1985)]. 

Method E 

This illustrates the preparation of compounds of formula (ld-1), (ld-2), (ld-3) or (ld-4) in which R* represents a 
substituted alky! group and R^ represents a hydrogen atom or a halogen atom. 
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Reaction Scheme E 
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In the above formulae: 

R. R\ R2. R3b. r7, and X*> are as defined above; 
s R3c represents a hydrogen atom or a halogen atom; 

r9 represents an alkyi group having from 1 to 6 carbon atoms; 

Rio represents a halogen atom or an alkoxy group having from 1 to 6 carbon atoms; and; 

10 

Y represents a cyano group or a group of formula -COjR^, where R^ is as defined above. 
Step El 

IS In this Step, a phenacyl acctonitrile compound of formula (17) is prepared by alkylating the cyano compound of 

formula (16) with a phenacyl hatide compound of formula (7). This reaction is essentially the same as and may be 
carried out in the same manner as and using the same reagents and reaction conditions as Step B3 of f^ethod B. 

Step E2 

20 

In this Step, an aminopyrrole compound of formula (18) is prepared by reacting the phenacylacetonitrile compound 
of formula (17). prepared as described in Step El. with an aniline compound of formula (10). This step may be carried 
out in the presence of a catalytic amount of hydrogen chloride according to the methods described by K.M.H. Hitmy & 
E-B. Pedersen [Liebigs Ann. Chem. (1989), 1145-1146]. 

25 

Step E3 

In this Step, a pyrrole compound of formula (19) is prepared by renroving an amino group from the aminopyrrole 
compound of formula (18), prepared as described in Step E2. 

30 This may be achieved by reacting an alkyI nitrite (for example, methyl nitrite, ethyl nitrite, propyl nitrite, butyl nitrite, 

t-butyl nitrite or isbamyl nitrite) with the aminopyrrole compound of formula (18). The reaction is normally and preferably 
effected in the presence of a solvent. There is no particular reslrrction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reactbn or on the reagents involved and that it can dissolve the reagents, 
at least to some extent. Examples of suitable solvents include: aliphatic hydrocarbons, such as hexane or heptane; 

3S aromatic hydrocarbons, such as benzene, toluene or xylene; ethers, such as diethyl ether, diisopropyl ether, tetrahy- 
drofuran or dioxane; and amides, such as dimethylformamide or dimethylacetamide. Of these, we prefer the ethers. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 

^0 of from -10"C to 200*0, more preferably from room temperature to 1 50" C. The tiriie required tor the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
empbyed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from 10 minutes to 20 hours, more preferably from 30 minutes to 15 hours, will usually suffice. 

4S Step E4 

In this Step, a halopyrrole compound ot formula (20) is prepared by halogenating the pyrrole compound of formula 
(19), prepared as described in Step E3. This reactkDn is essentially the same as and may be carried out in the same 
manner as and using the same reagents and reaction conditions as Step CI of Method C. 

50 

Step E5 and Step E6 

In these Steps, an ester compound of formula (21) is prepared from a compound of formula (19), prepared as 
described in Step E3, or (20). prepared as described In Step E4, in which Y represents a cyano group by converting 
55 the cyano group into a protected carboxy group. The steps may be carried out by using, for example, the compound 
of formula (19) or (20), appropriate alcohols and acids, such as hydrochloric acid, sulphuric acid, or£-toluenesulphonic 
acid, using th methods described R. Adams & A.F. Thai [Org. Synth., I, 270 (1941)]. 
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Step E7 

In this Step, a carboxylic acid compound of formula (22) is prepared by hydrolysing the ester compound ot lofmuia 
(21), prepared as described in Step E5 or E6. This reaction is essentially the same as and may be carried out m the 
s same manner as and using the same reagents and reaction conditions as Step B4 ot Method B. 

Step EB 

In this Step, the desired compound of formula (ld-2) of the present invention is prepared by converting the cartx5xy 
10 group of the carboxylic acid compound of formula (22), prepared as described in Step E7, into a trifluoromethyl group 
This reaction is essentially the same as and may be carried out in the same manner as and using the same reagents 
and reaction conditions as Step D6 of Method D. 

Step E9 and Step E 10 

IS 

These Steps together provide an alternative method of preparing the compound of formula (ld-2) of the present 
invention from the ester compound of formula (21), prepared as described in Step E5 or E6. In Step E9. first, the 
protected carboxy group of the ester compound of formula (21) is converted into a tri(alkylthio)m ethyl group This tri 
(alkylthio)methyl group is then converted into a trifluoromethyl group by an oxidative fluorodesuiphurizatton reaction 
20 in Step ElO. This method is described in detail by D.P. Matthews, J. P. Whitten & J R. McCarthy [Tetrahedron Letters. 
27(40). 4861-4864, (1986)]. 

Step Ell 

2S I n this Step, the corresponding aldehyde compound of formula (24) is prepared by reducing the protected carboxy 

group of the ester compound of formula (21), prepared as described in Step E5 or E6. For example, this step may be 
carried out by using a reducing agent, such as lithium aluminium hydride, sodium aluminium hydride, lithium tnetnoxy 
aluminium hydride, diisobutylaluminium hydride, etc. according to the methods described in detail by L I Zakharkin & 
I.M. Khorlina [Tetrahedron Lett.. (1962). 619]. 

30 

Step El 2 

In this Step, the desired compound of fomiula (ld-3) is prepared by gem-dihalogenating the aWehybe compoocxJ 
of formula (24), prepared as described in Step Ell . This reaction is essentially the same as and nnay be earned out tn 
35 the same manner as and using the same reagents and reaction conditions as Step D4 of Method D. 

Step El 3 

In this Step, a hydroxymethyl compound of formula (ld-1 ). a desired compound of the present invention, is pf epareo 
40 by reducing the protected carboxy group of the ester compound of formula (21 ), prepared as described in Step b 6 c 
E6. For example, this step may be carried out using a reducing agent, such as lithium aluminium hydrtde. ifhturr^ 
borohydride, or isobutylaluminium hydride, according to the methods described in detail by R.F. Nystrom et ai [J Am 
Chem. Soc., 71, 3245 (1945)]. 

4S Step El 4 

In this Step, the halomethyl compound or the alkoxymethyl compound of formula (ld-4), which are compourKJs oi 
the present invention, are prepared by halogenating or etherifying a hydroxymethyl compound of formula (ld-l ). pre- 
pared as described in Step El 3. In this step, the halogenatton reaction may be carried out in the same manner as arxi 
so using the same reagents and reaction conditions as Step D3 of Method D. 

The etherification reaction may be carried out by reacting the hydroxymethyl compound of formula (ld-1) wrth an 
alkyl halide. The reaction is normally and preferably effected in the presence of a solvent. There is no particular re 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include 
55 aliphatic hydrocarbons, such as hexane, heptane and petroleum ether; aromatic hydrocarbons, such as bervene, 
tolu ne and xylene; eth rs, suchasdi thyl ether, diisopropyl eth r, tetrahydr furan and dioxan ; and amides, such as 
dimethylformamide and dimethylac tamide. Of these, we prefer the thers and the amides. 

The reaction is carried ut in th presence of a base. There is likewis no particular r striction on the nature of 
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the bases used, and any base commonly used in reactions of this type may equally be used here. Examples of such 
bases include: alkali metal hydrides, such as lithium hydride, sodium hydride and potassium hydride; alkali metal alkox- 
ides, such as sodium methoxide, sodium ethoxide, potassium t-butoxide; and tertiary amines, such as triethylamine. 
tributylamtne. pyridine, picoline and 4-(N.N-dimethylamino)pyridine. Of these, we prefer sodium hydride or potassium 
t-butoxide. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -10°C to 200**C, more preferably from 0°C to 150°C. The time required for the reactbn may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 30 
minutes to 46 hours, more preferably from 1 hour to 24 hours, will usually suffice. 

Step El 5 

In this Step, a compound of formula (ld-1) is oxidised to give the compound of fonnula (24). This may be carried 
out using an oxidising agent, for example, chromic acid, manganese dioxide, or dimethyl sulphoxide, according to the 
methods described in detail by S, Bartel & F. Bohlmann [Tetrahedron Lett., (1985). 685]. 

The following Methods F to J and L illustrate the preparatk>n of compounds of formula (II). 
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Method F 



Reaction SchmeF 




In the above formulae, R, R\ R2. R3 and R^ are as defined above. 

The reactions of Step F1 , Step F2, Step F3 and Step F4 are essentially the same as the reactions of Step Ai Sioc 
A2, Step A3 and Step A4. respectively, and may be carried out using the same reagents and reaction cx)ndrtton& 

Method G 

This illustrates the preparation of a compound of formula (lla-1) in which R^ represents a hydrogen atom, an alKyi 
group having from 1 to 6 carbon atoms or a substituted alkyi group having from 1 to 6 carbon atoms and having at 
least one of substituents a, as defined and exemplified above. 
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Reaction Scheme G 




In the above formulae. R, R\ R2 R3a^ rs p7 and X«are as defined above. 
Step G1 

In this Step , a 1 ,4-dioxo compound of formula (33) Is prepared by alkylating the p-posllion of an enamlne compound 
of formula (32) using a phenacyl halide compound of formula (31). This reaction is essentially the same as and may 
be carried out in the same manner as and using the same reagents and reaction conditions as Step B1 of Method B. 

Step G2 

In this Step, the comp und of formula (lla-1), which is a compound of the present invention, Is prepared by th 
dehydration-condensation of th 1 ,4-dioxo compound of formula (33), prepared as described in Step G1 . and the aniline 
compound of formula (25) to close a ring. This reaction is essentially the same as and may b carried out in th same 
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manner as and using the sanne reagents and reaction conditions as Step B2 of Method B. 
Step G3 

In this Step, a dioxo ester compound of formula (35) is prepared by alkylating th a-position ol a lormyl ester 
compound of formula (34) with the phenacyl halide compound of formula (31). This reaction is essentially the same 
as and may be carried out in the same manner as and using the same reagents and reaction conditions as Step B3 
of ti/tethod B. 

Step G4 

In this Step, the 1 ,4-dioxo compound of formula (33) is prepared by carrying out decarboxylation of the dioxo ester 
compound of formula (35), prepared as described in Step G3. at the same time as hydrolysis. This reaction is essentially 
the same as and may be carried out in the same manner as and using the same reagents and reaction conditions as 
Step B4 of hAethod B. 

Method H 

This illustrates the preparation of a compound of formula (lib) in which PP represents a halogen atom. 
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Rfprdntt Scheme H 




In the above formulae, R, R\ R^^ and are as d fined abov . 
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Step H1 

In this Step, a nitropyrrole compound o1 formula (36) is prepared by nitrating the compound of formula (ilh-2) 
which may have been prepared as described in Method G (a compound of formula (lla-1) in which R^* represents a 
hydrogen atom). 

This step is carried out by using a conventional nitrating agent, for example, nitric acid, fuming nitric acid, or ntir ic 
acid/acetic anhydride, according to the methods described in detail in "The Chemistry of Heterocyclic Compounds" 
Vol. 46. Part 1 . p330-345. published by John Wiley & Sons. 

Step H2 

In this Step, an aminopyrrole compound of formula (37) is prepared by reducing a nitro group of the nitropyrrole 
compound of formula (36), prepared as described In Step HI. Methods of reducing nitro groups to amino groups are 
well known in the field of organic synthetic chemistry, and any conventional method may be used. 

Step H3 

In this Step, an aminohalopyrrole compound of formula (38) is prepared by halogenating the aminopyrrole com- 
pound of formula (37), prepared as described in Step H2. This reaction Is essentially the same as and may be carried 
out in the same manner as and using the same reagents and reaction conditions as Step CI of Method C 

Step H4 

In this Step, the desired compound of formula (Mb) of the present invention Is prepared by renx)ving the ammo 
group from the aminohalopyrrole compound of formula (38). prepared as described in Step HS. This reaction is osson 
tially the same as and may be carried out in the same manner as and using the same reagents and reaction condrtons 
as Step E3 of Method E. 

Method I 

This Method illustrates the preparation of a compound of formula (llc-1), (llc-2), (llc-3) or (llc-4) in which R* rop 
resents a substituted alkyi group having from 1 to 6 carbon atoms and substituted by at least one substiluoni sotecioc 
from substitutents a, and represents a hydrogen atom or a halogen atom. 



47 



EP 0 799 823 A1 




48 



EP 0 799 823 A1 



Reaction Scheme I (conU 




(Ilc-3) (IIc-4) 
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In the above formulae. R, Ri R^, RSb, r3c^ r7 rio^ x», X*» and Y are as defined above. 
Step II 

£ In this Step, a phenacylacetonitrile compound of formula (40) is prepared by alkylating the cyano compound of 

formula (16) with a phenacyt halide compound of formula (39). This reaction is essentially the same as and may be 
carried out in the same manner as and using the same reagents and reaction conditions as Step El of Method E. 

Step 12 

10 

In this Step, an aminopyrrole compound of formula (41 ) is prepared by reacting the phenacylacetonitrile compound 
of formula (40), prepared as described in Step 1 1 , with the aniline compound of formula (25). This reaction is essentially 
the same as and may be carried out in the same manner as and using the same reagents and reaction conditions as 
Step E2 of Method E. 

IS 

Step 13 

In this Step, an aminohalogen compound of formula (42) is prepared by halogenating the aminopyrrole compound 
of formula (41). prepared as described in Step 12. This reaction is essentially the same as and may be carried out in 
20 the same manner as and using the same reagents and reaction conditions as Step H3 of Method H, 

Step 14 and Step 15 

In these Steps, a compound of formula (43) and a compound of formula (44), respectively, are prepared by removing 
25 the amino group from the aminopyrrole compound of formula (41) and the aminohalogen compound of formula (42), 
respectively. This reactbn is essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Step H4 of Method H. 

Step 16 and Step 17 

30 

In these Steps, an ester compound of formula (45) is prepared from those pyrrole compounds of formulae (43) 
and (44) in which Y represents a cyano group by converting the cyano group to a protected carboxy group. This reaction 
is essentially the same as and may be carried out in the same manner as and using the same reagents and reaction 
conditions as Steps E5 and E6 of Method E. 

35 

Step IB and Step 19 

In these Steps, a trifluoromethyl compound of formula (llc-2), a desired compound of the invention, is prepared 
from the ester compound of formula (45), prepared as described in Step 16 or 17, via a carboxylic acid compound of 
40 formula (46). This reaction is essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Steps E7 and E6 of Method E. 

Step no and Step 111 

-^5 These Steps provide an alternative route for preparing the trifluoromethyl compound of formula (llc-2) from the 

ester compound of formula (45), prepared as described in Step 16 or 17, via a tri(alkylthio)methyl compound of formula 
(47). This reaction is essentially the same as and may be carried out in the same manner as and using the same 
reagents and reaction conditions as Steps E9 and E10 of Method E. 

so Step 1 12 and Step 113 

In these Steps, a dihalomethyl compound of formula (llc-3). a desired compound of the present invention, is pre- 
pared from the ester compound of formula (45), prepared as described in Step 16 or 17. via an aldehyde compound of 
formula (48). This reaction is essentially the same as and may be carried out in the same manner as and using the 
55 same reagents and reaction conditions as Steps Ell and El 2 of Method E. 
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Step 114 and Step 11 5 

In these Steps, the desired compound of formula {llc-4), which is a connpound of the present invention is prepared, 
from the ester compound of formula (45), prepared as described in Step 16 or 17, via a hydroxymethyl compound o^ 
formula (llc-1), which is also a compound of the present invention. This reaction is essentially the same as and may 
be carried out in the same manner as and using the same reagents and reaction conditions as Steps El 3 and E 1 4 ol 
Method E. 

The aldehyde compound of formula (24) in Method E and the aldehyde compound of formula (48) in Method I can 
be also prepared from the corresponding hydroxymethyl compounds of formulae (ld-1) and (llc-1), respeciivety. by 
converting the hydroxymethyl group to a fonmyl group. The reaction in which a hydroxymethyl group is converted to a 
formyl group may be carried out using an oxidising agent, for example, chromic acid, manganese dioxide, or dimethyl 
sulphoxide, according to the methods described in detail by S. Battel & F. Bohlmann (Tetrahedron Lett.. (1985). 685) 

Method J 

This is an alternative to Method G. and prepares a compound of formula (tla-3) in which represents a hydrogen 
atom, an alkyi group having from 1 to 6 carbon atoms, or a substituted alkyi group having from 1 to 6 carbon atoms 
whrch is substituted by at least one of substituents a, defined above, and represents an alkyi group having from 1 
to 6 carbon atoms, a substituted alkyi group having from 1 to 6 carbon atoms and which is substituted by at least one 
of substituents a, defined above, or an aralkyi group. 
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O f CH,(COOR\ 3a 

r2— C-CH-X* ^ r2— C-CH-CH{C00R"^)2 

Step Jl ^ 

(31) (50) 



R4a_xa 
(51) 

Step J2 



O R^a R^» 



r2— C-CH-C(COOR')2 
(52) 



Hydrolysis q ^Ba |^4a 

Decaiboxylation ^ II I I Reduction 

r2— C— CH— CH— COOR' 

StepJ3 ^^^^ StepJ4 



ohr3* R'^* 
.11 I 
R^-CH-CH-CH-CHjOH 

(54) 



Oxidation 
StepJS 



O r5" R^* 

o II I I 
r2— C— CH-CH-CHO 

(55) 



R^O- 




(25) 



Step J6 




SOjR* 



(na-3) 
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in the above formula : 

R, R\ R2, R3a, r7 and are as defined above; and 

5 R4a represents an alky I group having from 1 to 6 carbon atoms, a substituted alkyi group having trom i lo 6 carbon 

atoms which is substituted by at least one of substituents a, defined above, or an aralkyi group. 

Step J1 

10 In this Step, a phenacylmalonic acid diester compound of formula (50) is prepared by alkylation of a matonc acid 

diester compound of formula (49) with a phenacyl halide of formula (31). This reaction is essentially the same as and 
may be carried out in the same manner as and using the same reagents and reaction conditions as Step B3 of Method B 

Step J2 

IS 

In this Step, a compound of formula (52) Is prepared by alkylation of the phenacylmalonic acid diester compound 
of formula (50), prepared as described in Step J1. with a halide compound of formula (51). This reaction is essentially 
the same as and may be carried out in the same manner as and using the same reagents and reaction conditk)ns as 
Step B3 of r^ethod B. 

20 

Step J3 

In this Step, a p-ketoester compound of formula (53) Is prepared by hydrolysis of the compound of formula (52). 
prepared as described in Step J2, followed by decarboxylation of the product. These reactions are essentially the same 
25 as and may be carried out in the same manner as and using the same reagents and reaction conditk)ns as Steps &4 
and B6 of Method B. 

Step J4 

30 In this Step, a diol compound of formula (54) is prepared by reduction of the ketone and ester parts of mo • 

ketoester compound of formula (53). prepared as described in Step J3. This reaction is essentially the same hs nnc 
may be carried out in the same manner as and using the same reagents and reaction conditions as Step E 1 3 of MGtr>oc 
E. 

3s Step J5 

In this Step, a ketoaldehyde compound of formula (55) is prepared by oxidation of the two hydroxy groups of tr>c 
diol compound of formula (54). prepared as described in Step J4. This reaction may be carried out by wen knowr 
methods using an oxidising agent (such as chromic acid, manganese dioxide or dimethyl sulphoxide), for cxampto as 
40 described by E.J. Corey, G. Schmkft et al. [Tetrahedron Lett.. (1979). 399]. 

Step J6 

In this Step, a compound of formula {lla-3). which is a compound of the present invention, is prepared by cycu/mg 
45 the ketoaldehyde compound of formula (55). prepared as described in Step J5. and an aniline compound ol lofmuU 
(25) under dehydrating condensation conditions. This reaction is essentially the same as and may be carried out m 
the same manner as and using the same reagents and reaction conditions as Step B2 of Method B. 

Method K 

so 

In this Method, a compound of formula (le-1 ) or (le-2). whk:h are compounds of formula (I) in which R^ represents 
a phenyl group substituted by a mercapto group or by an alkanoylthio group and R3 represents a hydrogen atom, an 
alkyI group having from 1 to 6 carbon atoms or a substituted alkyI group having from 1 to 6 carbon atoms which is 
substituted by a1 least one of substituents a, defined above, is prepared. 

55 
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In the above formulae: 

R, R\ R3a. r4 and are as defined above; and 

R^i represents an alkanoyi group having from 2 to 5 carbon atoms, such as those exemplified above m roiation 
to Ra 

Step K1 

In this Step, a compound of formula (57) is prepared by the dehydration condensation of a benzaldehyde compound 
of formula (1 ) with an aniline disulphide compound of formula (56). This reaction is essentially the same as and may 
be carried out in the same manner as and using the same reagents and reaction conditions as Step A1 of Method A. 

Step K2 

In this Step, an anilinonitrile disulphide compound of formula (56) is prepared by the addition of hydrogen cyanide 
to a compound of formula (57), prepared as described in Step K1. This reaction is essentially the same as and may 
be carried out in the same manner as and using the same reagents and reaction conditions as Step A2 of Method A. 

Steps K3 and K4 

In these Steps, a pyrrole disulphide compound of formula (60) is prepared by reacting an anilinonrtrite disulphide 
compound of formula (58), prepared as described in Step K2. with an a,p-unsaturated aldehyde or ketone compound 
of formula (5), to give a pyrrolidine disulphide compound of formula (59), which is then dehydrated and dchydrogon- 
cyanated. These reactions are essentially the same as and may be carried out in the same manner as and using the 
same reagents and reaction conditions as Steps A3 and A4 of Method A. 

Step K5 

In this Step, a compound of formula (le-1), which is a compound of the present invention, is prepared by reduction • 
of a pyrrole disulphide compound of formula (60), prepared as described in Step K4. This reaction may be c<ifr<eo ooi 
by well known methods using a reducing agent (such as sodium borohydride, lithium borohydride, lithium aiumimum 
hydride, diisobutylaluminium hydride or borane), for example as described by J.J. D'Amico [J. Org. Chem . 26 3436 
(1961)]. 

Step K6 

In this Step, a compound of formula (te-2). whk;h is also a compound of the present invention, is prepnred 
alkanoylation of the mercapto group of the compound of formula (le-1 ), which is a compound of the present invont<yi 
and which was prepared as described in Step K5. This reaction may be carried out by conventional methods jsmg 
an alkanoyi halide compound of formula (61 ) or the corresponding acid anhydride compound of formula (62) 

Method L 

This provides an alternative method to Method G for preparing a compound of formula (33). 
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Reaction Scheme L 



T HBr/HOCH2CH20H 

R3a_CH=C-CN0 —— ^ R3a_(!:H-CH-< j 

Step LI \ ^ 

(63) (64) 



" ^« CH3 

2) R2CN (65) or R2C0Xa (66) or r2C0N0CH3 (67) 

StepL2 



O R3a r4 Q „ J , O R3a r4 

II I I Hydrolysis . || | | 

R2-C-CH-CH-<; J ► R2-C-CH-CH-CH0 

(68) O StepL3 ^^^^ 

In the above formulae, X^. R^, R^^ and R^ are as defined above. 
Step L1 

In this Step, a bromoacetal compound of formula (64) is prepared by reacting an unsaturated aldehyde compound 
of formula (63) with hydrogen bromide gas in ethylene glycol. The reaction may be carried out by the method of Taylor 
et al. [J. Org. Chem., 48. 4852-4860 (1983)]. 

Step 12 

In this Step, a ketoacetal compound of formula (68) is prepared by reacting the bromoacetal compound of formula 
(64), prepared as described in Step L1, with metallic magnesium to prepare a Grignard reagent and then reacting this 
Grignard reagent with a nitrile compound of formula (65), with an acyl halide compound of formula (66) or with an 
amide compound of formula (67). The reaction may be carried out by the method of Kruse et aj. [Heterocycles, 26, 
3141-3151 (1987)]. 



Step L3 



In this Step, a 1 ,4-dioxo compound of formula (33) is prepared by the hydrolysis of the acetal moiety of the ketoa- 
cetal compound of formula (68), prepared as described in Step L2. This may be effected using any conventional hy- 
drolysis method employing an acid.. 

Alternatively, the ketoacetal compound of formula (68) can be used in Step G2 in place of the compound of formula 
(33). 

In all of the above reactions, where represents an atkyi group having from 1 to 6 carbon atoms, it is possible 
to use as a starting material a compound In which the alkylsulphonyl group (-SOg-alkyI) is replaced by a alkylthio group 
(-S-alkyI). In all such cases, the reactions may be carried out as described above, and then the alkylthb group may 
be oxidised by well known and conventional methods to a alkylsulphonyl group at any stage in the reaction sequence. 

For example, the oxidation of th alkylthio group to the alkylsulphonyl group may b carri d out by reacting the 
alkylthio compound with 2 or more equivalents of an oxidising agent. There is no particular restriction on the natur of 
the oxidising agents used, and any oxidising agent commonly used in reactions of this type may equally be used her . 
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Examples ot such oxidising agents include: peracids. such as peracetic acid, perbenzoic acid or m-chloropo'bon/o«: 
acid; hydrogen peroxide; and alkali nnetal perhalogenates, such as sodium metaperchlorate. sodium mctapcriod;i!c cx 
potassium melaperiodate. Of these, we prefer the peracids or hydrogen peroxide, particularly m-chloropertien/oic acto 

The reaction Is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include aliphattc 
hydrocarbons, such as hexane, heptane or petroleum ether; aromatic hydrocarbons, such as benzene, toluene or 
xylene; halogenated hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride or dichkxoethane. 
alcohols, such as methanol, ethanol, propanol or butanol; esters, such as ethyl acetate, propyl acetate, butyl acetate 
or ethyl propionate; carboxylic acids, such as acetic acid or propionic acid; water; or a mixture of any two or more ol 
these solvent. Of these, we prefer the halogenated hydrocarbons (particularly methylene chloride, chlorolorm. dichlo- 
roethane) or the carboxylic acids, (particularly acetic acid). 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. The preferred reaction temperature will depend upon such factors as the nature of the solvent, and 
the starting material or reagent used. However, in general, we find it convenient to carry out the reaction at a temperature 
of from -20*C to 150*C. more preferably from O'C to 100"C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent emptoyed 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 10 
minutes to 10 hours, more preferably from 30 minutes to 5 hours, will usually suffice. 

Moreover, in all of the above reactions, it is possible to use a compound in which R2 represents a phenyl group 
substituted by an alkylthio group and then convert this to an alkylsulphinyl group at any stage in the reaction sequence, 
as described above. The reaction can be carried out as described above, but the amount of oxidising agent is from 
0.8 to 1.2 equivalents per equivalent of the alkylthio compound. 

BIOLOGICAL ACTIVITY 

The 1,2-diphenylpyrrole derivatives and pharmacologically acceptable salts thereof of the present invention net 
as cyclooxygenase-2 selective inhibiting agents and/or as inflamnr«tory cytokine production suppressing agents and 
are thus effective for the prophylaxis and therapy of diseases mediated by cyclooxygenase-2 and/or inflammrttory 
cytokines. In addition, they have the ability to inhibit the production of leukotrienes and to inhibit bone re&orpror. • 
Accordingly, these compounds can serve as analgesics, as anti-inflammatory agents, as antipyretics ancVor as rtnii 
allergic agents. In addition, the compounds of the present invention can be used for the treatment or prophyiaxts of 
disease involving or resulting from the resorption of bone, such as osteoporosis, rheumatoid arthritis andosteoHrthntc 
These types ot analgesics, anti-inflammatory agents and/or antipyretics exhibit effects not only on infiamrrwiory dt& 
eases, such as pain, pyrexia, and edema, but also on chronic inflammatory diseases, such as chronic rtioumatoc 
arthritis and osteoarthritis, allergic inflammatory diseases, asthma, sepsis, psoriasis, various autoimmune di sensor 
systemic lupus erythematosus, juvenile onset diabetes, autoimmune intestinal diseases (such as ulceraifve coMte 
Crohn's disease), viral infection, tumors and glomerulonephritis. 

The biological activity of the compounds of the present invention is illustrated by the following Expennwits 

EXPERIMENT 1 

Inhibitory Activitv on Cyclooxvoenase-I from Ram Seminal Vesicle Microsomes (RSVM) and Human Recomfarvint 
Cvctooxvqenase>2 (In Vitro Test) 

In order to prepare cyclooxygenase-1 (COX-1) microsomes, ram seminal vesicles were homogenised by a blonder 
To prepare cyclooxygenase-2 {COX-2) microsomes, an expression vector which contains the human COX-2 gene was 
introduced into COS cells. The cells were homogenised by sonication after 66 hours cuftivatton. Microsomes were then 
prepared in accordance with conventional methods. 

Enzyme activity was assayed as follows. 

The assay mixture contained 10 ^il of COX-1 or COX-2 microsomes (5 to 15 ng), 2 ^1 of sample dissolved tn 
dimethyl sulphoxide. 50 ^il of 200 mM Tris (pH 7.6). 10 ^1 of 20 mM reduced glutathione. 10 ^1 of 10 mM epinephnne 
and 15.5 ^i of distilled water. After preincubation at 37*C for 15 minutes, 2.5 ^1 of 10 ^iM arachidonic acid (dissolved 
in ethanol) were then added to the mixture (final volume of 100 and allowed to react at 37*C for 30 minutes The 
final dimethyl sulphoxide and ethanol concentrations were 2% and 2.5%, respectively. To the reaction mixture were 
then add d 1 5 \i\ of ice-cooled 0.2 M HCI to stop the reaction, and the mixture was cooled at 4"»C f r 5 minutes 1 5 nl 
of a 0.2 M aqueous solution of sodium hydroxide w re then added to the reaction mixture t neutralise the pH The 
amount f PGEg in the reaction mixture was measured using a commercially available ELISA kit (Cayman). IC^q was 
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calculated from the regression line determined by the inhibition rates of PGEg formation and the concentrations of the 
compound. 

The results ar shown in Table 3. 



Example 
No. 


InhibitoTV Effect on 
COX-l[IC5o(^M)] 


Inhibitorv EfTect on 
COX-2 [IC5o(mM)] 


Select! VI tv 
(COX-l/COX-2) 


20 


85 


0.023 


3696 


38 


>100 


0.023 


>4348 


52 


>100 


0.016 


>6250 


56 


>100 


0.018 


>5556 


S8 


6.3 


0.019 


332 


62 


1.5 


0.0097 


153 


65 


13 


0.015 


867 


73 


3.0 


0.025 


120 


80 


25 


0.011 


2273 


103 


3.7 


0.01 


370 
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5 



Example 
No. 


Inhibitory Effect on 
COX-l [ICso(nM)l 


Inhibitory Effect on 
COX-2[IC5o(nM)] 


Selectivity 
(COX-l/COX-2) 


108 


6.0 


<0.01 


>600 


109 


3.8 


0.023 


165 


A 


>100 


>100 





20 Compound A is 5-methyl-2-phenyl-1-{4-su!phamoylphenyl)pyrroie which is disclosed in DE patent ^^o, 1938904. 

mentioned above. 

In this test, the compound of the present invention exhibited excellent inhibitory effects selective for cyclooxyge- 
nase-2. 

2S EXPERIMENT 2 

Inhibitory Effect on Cytokine Production in Human Peripheral Monocytes (In Vitro Test) 

(1 ) Peripheral blood was collected from healthy human volunteers in the presence of heparin. After mtxing it wiir^ 
30: an equal volume of phosphate-buffered saline (PBS. Nissui Pharmaceutical), the mixture was layered onto F ico^i * 
Paque medium (Pharmacia) at the rate of 2: 1 and centrifuged at 520 x g at 25"C for 20 minutes. After coninf ugHtion 
the monocyte layer was removed and suspended in RPM1 1 640 (Nissui Pharmaceutical) containing 1 0% fetal c Hit 
serum (PCS). The monocytes were washed once with the same medium, placed in a plastic Petri dish pre^reateci 
with human plasma and incubated for 2 hours in the presence of 5% Cp2 to cause them to adhere to mc dts^ 
35 After incubation, the Petri dish was washed twice with PBS to remove the non-adherent cells. Thereaftor PBS 

containing 5% PCS and 0.2% EDTA was added to the Petri dish and the dish was allowed to stand undisturtKKj 
for 15 minutes at 4'C. The nrK>nocytes were recovered from the dish by pipetting. The cells were finally susponcJoo 
in RPf^l 1640 at a concentration of 1 .25 x 10^ cells/ml. 

40 (2) Culture of Human Monocytes 

A 40 solution of the test compound and 40 ^1 of lipopolysaccharide (LPS; E, coli. 0.26:B6, Difco), ad)usted lo a 
final concentration of 10 |ig/ml, were added to 320 ^1 of cell suspension. The resulting mixture was then cutiured fo' 
20 hours in the presence of 5% CO2 and the supernatant was removed at the end of cultivation to assay IL 1 (J arxj 
45 TNPa. The test compound was dissolved in dimethyl sulphoxide and diluted by a factor of 100 with PCS to roach 1 0 
times the final concentration (the final concentrations of dimethyl sulphoxide and PCS were 0.1% and 10% rospoc 
tively). 

(3) Measurement of Cytokine in the Supernatant Medium 

The anraunt of IL-1 p was measured with a commercially available E LISA kit (Cayman), afterdiluting the supornaiani 
50 medium by a factor of 15 or 30 with the ELISA buffer. The amount of TNFa was similarly measured by a ELlSAkrt 
(Genzyme) after diluting the supernatant by a factor of 2. 

The IC50 was cak:ulated from the regression line determined by the inhibition rates and the concentrations of the 
test compound. The results are summarised in Tables 4 and 5. 

In this test, the compound of the present invention exhibited excellent inhibitory effects on inflammatory cytokine 
55 (IL-1 p and TNPa) production. 
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Table 4 



Example No. 


Inhibition of IL-ip production (%) Dose: 10 |iM 


7 


42.6 


41 


51.2 


90 


62.2 


A 


24.2 


Table 5 


Example No. 


Inhibition of TNFa production (%) Dose: 10 ^iM 


49 


40.9 


54 


54.7 


66 


42.6 


ei 


46.1 


105 


41.8 


123 


43.6 


A 


13.9 



2S 

EXPERIMENT 3 

Analgesic effect on yeast-inflamed pain in rats (Randall-Selttto method) fin Vivo Test) 
3Q (1) Test Compound 

The compound was suspended in 0.5% tragacanth and administered orally at a volume of 5 ml/kg. The control 
group was administered with 0.5% tragacanth only as a vehicle. 

35 (2) Animals 

Wistar-lmamichi rats (males, 5 week old, body weights: 80-100 g) were used In this test, 
(3) Test Method 

40 

The test was conducted in accordance with the method of Winter and Flataker (J. Pharmacol. Exp. Ther. ISO . 
165-171. (1965)], which is a modification of the original method of Randall and Selitto [Arch. Int. Pharmacodyn. Ther 
in . 405-419, (1957)]. The rats were fasted for 16 hours prior to use. Inflammation was induced by subcutaneous 
injection of 0. 1 ml of a suspension of 20% beer yeast (Sigma) into the right hind footpad of the animal. After 4.5 hours, 
45 increasing pressure was applied to the Inflamed footpad at a constant speed using an Analgesy meter (Trade mark) 
(Ugo-Basile Co.). The pressure at which the animal exhibited a squeaking reaction was measured and considered to 
be a pain threshold (units: g). To those rats that exhibited a pain threshold of less than 200 g (mean: 60 to 120 g), the 
compounds were immediately administered orally and pain threshold values were measured 0.5, 1 and 2 hours alter 
administration. 

5^ First the average of pain threshold values at each time point (0.5, 1 , and 2 hr) was calculated in a control group. 

If a pain threshold value exceeded 2 times the control average value at the same time point even once in the drug- 
treated groups, then the animal was considered to indicate efficacy. Efficacy rates of the drug were estimated by the 
evaluation method of Blake [J. Pharm. Pharme.29. 367-373. (1967)]. The results are shown in Table 6: 

55 
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Analgesic effect on yeas t-inflamed pain in rats fRandall-Selitto method^ 



r:*Aaiiipiw 

No. 


Fflficacv Rate 

(No. of animals in which drug was effective/No. of animals used in test) 

Dose: 12.5 mg/kg 


7 


5/5 


18 


5/5 


19 


5/5 


52 


5/5 


62 


5/5 


65 


5/5 


66 


5/5 


67 


5/5 


69 


5/5 


71 


5/5 


77 


5/5 


78 


5/5 


79 


5/5 
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Table 6 (com.) 



£ 


Example 
No. 


Efficacy Rate 

(No. of animals in which drug was efTective/No. of animals used in test) 

Dose: 12.5 mg/kg 


10 


82 


5/5 




83 


5/5 


IS 






84 


5/5 


CI/ 


85 


5/5 




86 


5/5 


2S 


87 


5/5 




88 


5/5 


30 


97 


5/5 


3S 


100 


5/5 




101 


5/5 


40 


129 


5/5 




130 


5/5 


45 


A 


1/5 



SO EXPERIMENT 4 

Carrageenan-induced Paw Edema Test (In Vivo Test) 

The same test compounds were subjected to the test as those in the Randall-Selitto test of Experiment 3. Wistar- 
55 Imamichi rats (mates, 6 week old. body weights: 110-120 g) were used in this test. 

The method of Winter, et al. [Proc. Soc. Exp. Biol. M d. in , 544-547, (1 962)] was slightly modified to perform the 
test [Sankyo Annual Research Report 39. 77-111 , (1 989)]. The rats were fasted for 16 hours prior to use. Inflammatory 
edema was induced by the subcutaneous injection of 0.05 ml of a 1% carrageenan (Viscarin 402) solution Into the right 
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hind paw of the animal. The test compounds were administered orally 30 minutes before injection of carragocnan T he 
volume of the right hind foot was measured with a Plethysmometer (Trade mark) (Ugo-Basile Co.) just betore aornm. 
istration of the test compound and 3 hours after injection of carrageenan to determine the edema intensity | (right loot 
volume after 3 hours/right foot volume before injection) - 1]. The inhibition rate (percentage) at each dose wascalculaieKj 
and is shown in Table 7. 



Table 7 

Inhibitory effect nti Carrageenan-induced Paw Edema in rate 



Example No. 


Inhibition Rate (%) Dose: SO mg/kg 


7 


56 


17 


67 


18 


53 


19 


65 



63 
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Table 7 fcont.l 



5 


Example No. 1 


Inhibition Rate (%) Dose: 50 mg/kg 




41 


60 


10 








52 


65 


IS 


62 


55 




64 


60 


20 


67 


64 




69 


55 


2S 








73 


72 


30 


75 


57 




76 


56 


35 


78 


66 


40 


82 


78 


83 


70 




84 


66 


4S 








85 


73 


SO 


86 


64 




88 


61 



55 



64 
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TMe. 7 rcont.^ 



10 



IS 



Example No. 



90 



96 



97 



98 



Inhibition Rate (%) Dose: 50 mg/kg 



64 



60 



63 



55 



20 



99 



57 



100 



57 



2S 



103 



56 



30 



104 



69 



105 



68 



35 



108 



58 



109 



77 



40 



120 



62 



121 



59 



129 



62 



so 



130 



73 



14 



55 
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EXPERIMENTS 

Scald-induced Pain Test (In Vivo Test) 

The test was conducted in accordance with the method of lizuka and Tanaka [Jpn. J. Pharmacol. 70, 697, (1 967)]. 
The test compound was administered in the same manner as in Experiment 3. Male Wistar-lmamichi rats (4-5 week 
old, body weights: approximately 100 g) were used after fasting for 16 hours. The right hind foot of the animal was 
immersed in hot water at 57°C for 6 seconds to induce scald under ether-anesthesia. Two hours later, the scald foot 
of the rat was irritated by immersing in hot water at 40^0 for 5 seconds, and the animal was returned to the cage. 

The behaviour of the animal was observed for 30 seconds. Lifting up the scalded foot or licking it without coming 
in contact with the metal cage were considered to be pain responses. Pain response time was determined as the total 
time of the pain response during the 30-second observation period. After selecting only those animals that exhibited 
a favorable pain response two hours after inducing scald, the animals were given a test compound by oral administra- 
tion. Pain response time was again measured 1 and 2 hours after dosing and the mean value was determined. Using 
the mean values, inhibition rates were calculated relative to the control group. 

IDgo was calculated from the regression line determined by the inhibition rates and the doses. 

These results are shown in Table 8. 



Table 8 



Analgesic effect on scald- induced Pain in rats 


Example No. 


IDfio (nng/kg) 


52 


1.1 


67 


1.6 



EXPERIMENT 6 

Antipyretic effect on yeast-Induced fever {In Vivo Test) 

The method of Roszkowski et al. [J. Pharmacol. Exp. Ther. 179. 114, (1971)] was slightly modified to perform the 
test. The test compound was administered in the same manner as in Experiment 3. Male Wistar-lmamichi rats (6 week 
old, body weights: approximately 120 g) were used in the test. Yeast (Brewer's yeast, Sigma) was suspended in phys- 
iobgical saline to a concentration of 25%, finely crushed in an agate mortar, and injected subcutaneously into the backs 
of the rats under ether-anesthesia at a volume of 2 ml/rat. The rats were fasted after the injection of yeast. On the 
following day (1 9 hours after the yeast injection), a catheter-type thermistor thermometer (Japan Koden, MGA III) was 
inserted approximately 5 cm into the rectum to measure the temperature of the animals. Those animals, which exhibited 
a fever of 1 .5'*C or more compared to normal animals, were selected, and grouped so that the mean fever temperatures 
of each group were nearly equal. Rectal temperatures were measured 1 and 2 hours after administration of the test 
compound, and fever temperature was calculated by subtracting the normal temperature of healthy animals measured 
simultaneously. Inhibition rate of the group treated with the compound relative to the control group was calculated by 
using the mean value at 1 and 2 hours after dosing. These results are shown in Table 9. 



Table 9 



Antipyretic effect on yeast-induced fever (In Vivo Test) 


Example No. 


Inhibition Rate {%) Dose: 0.4 mg/kg 


52 


82 


67 


78 


84 


64 



EXPERIMENT 7 

Irritative effect on gastric mucosa (In vivo test) 

Experiments were performed according to the method described by Jahn and Adrian (Arzneim.-Forsch. 19, 36, 
(1969)]. Male Wistar rats weighing approximately 120 g wer fasted for 16 hours before the experiment. The drugs 
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were administered orally to rats as described in Experiment 3. Three and the half hours after dosing, the animais we^o 
killed under ether-anesthesia and the stomachs were placed into 1% of formalin. The stomach was opcnoo by c jtiiriq 
along th greater curvature and the number and length of lesions were counted under a microscope (6 3 X 10) The 
ulcerogenicity in each animal was assessed according to HItchens et. al. [Pharmacologist 9, 242, (1967)) inctoeocc 
was determined as the rate of rats with 4 or more ulcers of more than 0.5 mm length, and UDgo's (doses producing 
50% incidence) were calculated from the incidence and the dose by probit (= probability unit) method. The rosulis are 
summarised in Table 10. 



Table 10 



10 



IS 



so 



35 



Irritative effect on gastric mucosa 


Example No. 


UD50 (mg/kg) 


65 


>100 


66 


>100 


67 


>100 


69 


>100 


70 


>100 


71 


>100 


76 


>100 


77 


>100 


78 


>100 


79 


>100 


80 


>100 


82 


>100 


64 


>100 


103 


>100 


119 


>100 


121 


>100 



EXPERIMENT 6 

Bone resorption assay (in vitro test) 

40 

Bone resorption assays were performed according to the method of Kitamura et. al. [Bone r4. 829-634. (i993)j 
Tfbia and femur removed from 18- to 20-day-old ICR strain mice were minced with scissors and stirred lor 30 soco'xis 
in 10 ml culture medium (D-MEM containing 10% FCS). The cell suspension stood for 2 minutes and the resuding 
supernatant was centrifuged at 800 rpm for 3 minutes to obtain a precipitate of unfractionated bone cells lnvo^ln^ 

45 osteoclasts and preosteoc lasts. The precipitate resuspended in the medium was Incubated In the proscrKc o< 5 x 
lO^^M rPTH (1-34) at 37**C In a 5% CO2 incubator for 6 days. After incubation, the cells were han^ested with irypsm 
EDTA, washed twice wrth the medium, adjusted to a density of 5 x 10^ cells/ml, and were seeded 200pl / well m 96- well 
plates, each well containing an ivory slice (6 mm diameter, 0.15 mm thickness). The slices were incubated in the 
presence of test compounds dissolved in dimethyl sulphoxide at 37'*C in a 5% CO2 incubator for 2 days. After scraping 

so off the cells, the slices were treated with acid-hematoxilin for 10 minutes to stain pits formed and washed with water 
The number of pits was counted under a light microscope and the inhibitory activity of the compound on pit format ton 
was expressed as a percentage of the control value. In this assay, the compound of the present invention exhibned 
excellent inhibition on bone resorption. 
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EXPERIMENT 9 

Effects on bone loss in ovariectomized rats {in vivo test) 

5 Eight week-old female Sprague-Dawley rats were purchased and ovariectomy was performed at 9 weeks of age. 

After surgery the animals received daily oral administration of the test compound suspended in 0.5% iragacanth at a 
volume of 2 ml / kg for 2 weeks. On the day following the last administratran, the animals were euthanized and the 
bilateral femurs were removed to measure bone mineral density by a bone mineral analyser using X ray For compar- 
ison, sham-operated (Sham) and ovariectomized (OVX) rats received only 0.5% tragacanth and underwent the same 

10 measurement as the treatment group. Data will be expressed as means ± S.E.M (standard error of means). In this 
experiment, the compounds of the present invention exhibited excellent inhibition on the decrease in bone mineral 
density by OVX. 

EXPERIMENT 10 

15 

Inhibitorv effect on LTBa production from human peripheral monocytes (In vitro test) 

(1) Isolation of human peripheral monocytes 

20 The isolation of monocytes was carried out as described in Experiment 2-(1). 

(2) Culture of human monocytes 

The ceil culture was carried out as described in Experiment 2-(2). 

25 

(3) Measurement of LTB4 content in the medium of monocytes culture. 

The supernatant of the culture medium after incubation was subjected to the ELISA assay (Caynnan). ICgQ values 
were calculated by the least square method from the regression line determined by the inhibition rates and the doses. 
30 The results are shown in Table 11. 



Table 11 



Inhibitory effect on LTB4 production from human peripheral monocytes 


Example No. 


ICso 


78 


0.31 



As can be seen from the above experiments, the compounds of the present invention have excellent analgesic, 
anti-Inflammatory and ant i -pyretic activities and also reduce the resorption of bone. They can, therefore be used in 
human and animal therapy. 

The 1 ,2-dipheny I pyrrole derivatives of the present invention can be administered in any conventional form, for 
example in the form of tablets, capsules, granules, powders or syrups, or they may be administered parenterally by 
injection, or as suppositories, ointments, etc. These pharmaceutical formulations can be prepared by mixing the com- 
pounds of the present invention with conventional additives, such as ordinary excipients, binders, disintegrating agents, 
lubricants, stabilisers, corrigents using known methods. 

The dose of the compound of the present invention varies depending on the condition, age and body weight of the 
patient, as well as upon the administration route, the type of disease, and other factors, but the compounds of the 
present invention can usually be administered in a dally dose of from 0.01 to 50 mg/kg body weight, preferably from 
0.1 to 10 mg/kg, in the case of adult, either as a single dose or as divided doses. 

The preparation of compounds of the present invention is further illustrated by the following non-limiting Examples. 



55 



1 



68 



EP 0 799 823 A1 



EXAMPLE 1 

1'(4-M thoxvphenvh-2-(4-methvlsulphonvlphenv!)pvrrole (Compound N . 1*33) 

5 1 (i) 4-Methoxv-N-(4-methvlsulphonvlbenzvlidene)aniline 

1 .00 g (5.4 mmol) of 4-methylsulphonylbenzaldehyde and 0.67 g (5,4 mmol) of 4-methoxyaniline were dissolved 
in 15 ml of ethanol, and the solution was heated under reflux for I hour At the end of this time, the reaction solution 
was cooled to room temperature, and the crystals which precipitated were collected by filtration and washed with 
10 ethanol. to give 1 .48 g (yield 95 %) of the title compound as slightly yellow prismatic crystals. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 6 ppm: 

8.57 (1H. singlet); 
8. 11 -8.01 {4H. multiplet): 
IS 7.33 - 7.26 {2H, multiplet); 

6.99- 6.93 (2H, multiplet); 
3.85 (3H, singlet); 
3.09 (3H, singlet). 

20 1(ii) a-(4-Methoxvanilino)-a-(4-methvlsulphonvlphenvnacetonitrile 

1 .48 g (5,1 mmol) of 4-methoxy-N-(4-methylsulphonylbenzylidene)aniline [prepared as described in step (i) above] 
were suspended in 15 ml of anhydrous tetrahydrofuran, and 0.80 ml (6.0 mmol] of 957o trimethylsilyl cyanide and 0 65 
g (5.0 mmol) of zinc chloride were added to the resulting suspension at 0"C, whilst stirring. The temperature of the 
2S reaction mixture was then altowed to return to room temperature, and the mixture was stirred overnight At the end of 
this time, water was added and the mixture was extracted with ethyl acetate. The organic extract was washed with 
water and dried over anhydrous sodium sulphate, after which it was concentrated by evaporation under reduced Qfes 
sure and the crystals which precipitated were collected by filtration, to give 1.05 g (yield 65%) of the title compound as 
a slightly yellow powder. 

30 Nuclear f^agnetic Resonance Spectrum (270 MHz, hexadeute rated dimethyl sulphoxide) 5 ppm: 



6.10 (IN. doublet, J = 10 Hz); 
3.67 (3H. singlet); 
3.25 (3H. singlet). 

40 1 (iii) 1 -f4-Methoxvphenvl)-2-(4-methvlsulphonvlphenvl)pvfrole 

1 .00 g (3.2 mmol) of a-(4-methoxyanilino)-a-(4-methylsulphonylphenyl)-acetonrtrile [prepared as described m step 
(ii) above] was suspended in 1 5 ml of anhydrous tetrahydrofuran. and 0.24 ml (3.5 mmol) of acrolein was added to tho 
resulting suspension. 3.2 ml (3.2 mmol) of a 1.0 M solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran wore 

45 then added dropwise to the mixture at -60' C to -65* C, whilst stirring. The mixture was stirred at the same temperature 
for 1 hour, and then the temperature of the mixture was allowed to return to room temperature, and the mtxture was 
stirred for a further 1 .5 hours. At the end of this time, a saturated aqueous solution of ammonium chloride was »dded 
to the reaction solution and the mixture was extracted with ethyl acetate. The organic extract was washed with water 
and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and 

so the residue was heated at 200° C for 1 hour It was then applied to a silica gel chromatography column, and elutod with 
a 1 : 9 by volume mixture of hexane and methylene chloride, to give 0.32 g (yield 31%) of the title compound as a pate 
yellow powder, melting at 148 - 149**C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 
55 7.74 (2H, doublet. J = 8 Hz); 



3S 



8.04 (1H. doublet. J 
7.84 (2H. doublet. J 
6.84 (4H. singlet); 
6.45 (1H. doublet, J 



8 Hz); 
8 Hz); 



10 Hz); 



7.27 (2H, doublet. J = 8 Hz); 
7.13-7.07 (2H, multiplet); 
6.95 - 6.85 (3H. multiplet); 
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6.58-6.57 (1H, multiplet); 
6.39- 6.36 (1H. multiplet); 
3.84 (3H. singlet); 

3.04 (3H. singlet). 

EXAMPLE 2 

1-(4-Chlorophenvn-2'(4-nnethvlsulphonvlphenvl)pvrrole (Compound No. 1-35) 

Following a procedure similar to that described In the three stages of Examples 1(i), 1(li) and 1(in). but using 
4-chloroaniline as a starting material instead of 4-melhoxyanlline, the title compound was obtained as a pale yellow 
powder, melting at 184 - IBB^C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 94%, 
that in the second stage (white powder) was 93%, and that in the third stage was 42%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.78 (2H. doublet, J = 8 Hz); 
7.37- 7.26 (4K multiplet); 
7.13-7.09 (2K multiplet); 

6.97 (IN. singlet): 

6.58 - 6.57 (1H. multiplet); 

6.42- 6.39 (1H, multiplet); 

3.05 (3H. singlet). 

EXAMPLE 3 

1-(4-Tflfluoromethvlphenvl>-2-(4-methvlsulphonvlphenYnpvrrole (Compound No. 1-4S> 

Following a procedure similar to that described in the three stages of Examples 1(i), 1(ii) and 1(iii), but using 
4-trifluoromethylaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a white 
powder, melting at 187 - 1 90°C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 64%. 
that in the second stage (white powder) was 95%, and that in the third stage was 47%. 
Nuclear f^gnetic Resonance Spectrum (270 MHz, CDCI3) S ppm: 

7.80 (2H. doublet, J = 8 Hz); 
7.64 (2H. doublet. J = 8 Hz); 
7.28 (4H, doublet, J :r 10 Hz); 
7.02 (1H. singlet); 
6.61 •6.60(1H. multiplet); 
6.46 -6.43 (1H, multiplet); 

3.06 (3H. singlet). 

EXAMPLE 4 

1-(4-TrifluoromethoxvphenvlV2-(4-methvlsulphonvlphenvnpvrrole (Compound No. 1-46^ 

Following a procedure similar to that described in the three stages of Examples 1(1). 1(ii) and 1(iii). but using 
4-trifluoromethoxyaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a white 
powder, melting at 150 - 152"C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 59%, 
that in the second stage (white powder) was 97%, and that in the third stage was 52%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIs) 5 ppm: 

7.78 (2H, doublet, J = 8 Hz); 
7.29- 7.18 (6H, multiplet); 

6.98 (1H. singlet); 

6.59- 6.58 (IH. multiplet); 

6.43- 6.41 (1H. multiplet); 
3.05 (3H. singlet). 
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EXAMPLE S 

1-{3-Chloro-4-nuorophenvl>-2-f4-methvlsulphonvlphenvnpvrroie (Compound No. 1-39) 

Following a procedure similar to that described In the three stages of Examples 1(i), 1(ii) and bui usmy 
3-chloro-4-fluoroaniline as a starting material instead of 4-methoxyaniIlne, the title compound was obtained as a ph\b 
yelbw powder, melting at 146 - 149''C. The yield of the compound (white powder) in the first stage was 93% that in 
the second stage (white powder) was 96%. and that in the third stage was 39%. 
Nuclear f\/lagnetic Resonance Spectrum (270 I^Hz, CDCI3) 5 ppm: 

7.80 (2H. doublet, J = 8 Hz); 
7.33 - 6.95 (6H,multiplet); 

6.57 (1H. doublet, J = 2 Hz); 
6.41 -6.39 (1H. multiplel); 

3.05 (3H. singlet). 

EXAMPLE 6 

1-(3,4-Difluorophenvl>-2-(4-methvlsulphonvlphenvl)pvrrole (Compound No. 1-511 

Following a procedure similar to that described in the three stages of Examples 1(1), 1(li) and 1(iii). but using 
3,4-dif)uoroanlline as a starting materia) instead of 4-methoxyanjline, the title compound was obtained as a pale yellow 
powder, melting at 137 - 139°C. The yield of the compound (pale yellow prismatic crystals) in the first stage was 66%, 
that in the second stage (white powder) was 92%, and that in the third stage was 46%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.80(2H. doublet, J= 8 Hz); 
7.28 (2H. doublet. J = 8 Hz); 
7.22 - 6.87 (6H,multlplet); 

6.58 - 6.56 (IH.muttiplet); 
6.42 -6.39 (IH.multlplet); 

3.06 (3H, singlet). 

EXAMPLE 7 

1-(2,4-Difluorophenvl>-2-(4-methylsulphonylphenvnpyrrole (Compound No. 1-53) 

Following a procedure similar to that described in the three stages of Examples 1(1). 1(ii) and 1(im} but jsmg 
2.4-difluoroaniline as a starting material instead of 4-methoxyaniline, the title compound was obtained as a wnftc pcm 
der. melting at 122 - 125'*C. The yield of the compound (white powder) in the first stage was 79%, that in the seccx>o 
stage (white powder) was 977o. and that In the third stage was 10%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.77 (2H, doublet, J = 8 Hz); 
7.30- 7.19 (3H. multiplet); 
6.95-6.89 (3H. multiplet); 
6.60 -6.59 (1H. multiplet); 
6.45-6.42 (1H, multiplet); 
3.04 (3H. singlet). 

EXAMPLE 8 

1-(3,4-Dlmethvlphenyl)-2-(4-methylsulphonylphenyllpyrrole (Compound No. 1-S5) 

Following a procedure similar to that described in the three stages of Examples 1(1), 1(ii) and l(iit), but usmg 
3,4-dimethylaniline as a starting material instead of 4-methoxyanj|ine, the tit! comp und was btained as a white 
powder, melting at 134 - 137*0. The yield of the compound (yellow prismatic crystals) in the first stage was 95%. that 
in the second stage (white powder) was 96%, and that in the third stage was 23%. 
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Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

7.74 (2H. doublet. J = 8 Hz); 
7.29 (2H. doublet. J = 8 Hz); 
7.10 - 6.82 (4H. multiplet); 
6.57-6.55 (1H, multiplet); 
6.38 - 6.36 (1H, multiplet); 
3.03 (3H. singlet); 
2.29 (3H, singlet); 
2.24 (3H, singlet). 

EXAMPLE 9 

V(4-MethYlphenyl)-2-(4-methvlsulDhQn Ylphenvnpvfrole (Compound No. 1-37) 

A ^ ^'''''T^^ '° "^^""^'^^^ '^'^^ ^^^9^^ °' ^^"^P'^^ m. but using 

4.methylan.hne as a starting material instead of 4.methoxyaniline. the title compound was obtained as a pale yellow 
powder.melt,ng at 112-114^0. Theyield^ 

stage (white powder) was 98%. and that in the third stage was 1 9%. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCIg) 6ppm: 

7.74 (2H, doublet, J = 8 Hz); 
7.28 (2H. doublet. J = 9 Hz); 
7.16 (2H, doublet, J = 8 Hz); 
7.05 (2H. doublet. J = 8 Hz); 
6.97 (1H. multiplet); 

6.57- 6.56 (1H, multiplet); 
6.39 -6.37 (IN. multiplet); 
3.03 (3H. singlet); 

2.39 {3H. singlet). 

EXAMPLE 10 

1-(3,4-Dichlorophenvl)-2-f4-methvlsulph onvlphenvnpvrrole fComoound No. 1-57^ 

Following a procedure similar to that described in the three stages of Examples 1(i). 1(ii) and 1(iii). but using 
3.4-d,chloroan,line as a starting material instead of 4-methoxyaniline. the title compound was obtained as a white 
powder, melting aM39042-C.T^ 

stage (white powder) was 93%. and that in the third stage was 41 %. ^ , ^ ^«wuf lu 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 8 ppm: 

7.83(2H. doublet. J = 8 Hz); 
7.43 - 7.26 (4H, multiplet); 
6.96 - 6.91 (4H. multiplet); 

6.58- 6.57 (1H, multiplet); 
6.43-6.41 (1H. multiplet); 
3.06 (3H. singlet). 

EXAMPLE 11 

1-(3,4-Methylenedioxvphenvl>-2-f4-methY lsul phonvlphenvl)pvrrole f Compound No. 1-41) 

l!lhH '° "^""^"^"^ '^'^^ ^^^9^^ ^^^P'«^ and Kiii). but using 

3.4.methylened.oxyan.l.ne as a starting material instead of 4-methoxyaniline. the title compound was obtained as a 

'th^Tn^'''' T?^ ^\ ■ y'"*' (P^'^ in the first stage was 

95%. that in the s cond stage (grey powd r) was 91%, and that in the third stage was 29% 
Nuclear Magnetic Resonance Sp ctrum (270 MHz. CDCI3) ^ Ppm; 
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7.77 (2H. doublet, J = 9 Hz); 
7.31 (2H. doublet. J = 9 Hz); 
6.93 (1H. singlet); 

6.78 (1H, doublet. J = 8 Hz); 
6.66 (2H, doublet, J = 8 Hz); 
6.55 (1H. singlet); 
6.37-6.35 (1H, nnultiplet); 
6.03 (2H. singlet); 

3.05 (3H. singlet). 

EXAMPLE 12 

1- (4-Methoxyphenvl)-4-methvl'2-(4-methvlsulphonvlphenvl)pvrrole (Compound No. 1-34^ 

Following a procedure similar to that described in Example 1(iii), but using methacrolein instead of acrolein, the 
title compound was obtained as a pale yellow powder (yield 21%), melting at 154 - 160°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.72 (2H. doublet. J = 8 Hz); 
7.25 (2H. doublet, J = 8 Hz); 
7.09 - 7.03 (2H, multiplet); 
6.89-6.84 (2H, multiplet); 

6.73 (1H, singlet); 

6.41 (1H. doublet. J = 2 Hz); 
3.83 (3H, singlet); 
3.03 (3H, singlet); 
2.18 (3H, singlet). 

EXAMPLE 13 

2- (4-Fluorophenvl)-1-(4-suiphamovlphenvhpvrrole (Compound No. 2-621 

1 3fi) N-(4'Fluorobenzvlidene)-4-sulphamovlaniline 

Following a procedure similar to that described in Example 1(1), but using 4-fluorobenzaldchyde and 4 suipharnoy 
lanitine as starting materials, the title compound was obtained as a white powder (yield 63%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated acetone) 6 ppm: 

8.64 (1H. singlet); 
8.12-8.03 {2H. multiplet); 
7.93 (2H. doublet, J = 9 Hz); 
7.40 - 7.28 {4H, multiplet); 
6.57 (2H. singlet). 

1 3(ii) a-(4-Fluorophenvl)-a-(4-sulphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(4-fluoroben2ylidene)-4-su(phamoy- 
laniline (prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title conr>pound 
was obtained as a white powder (yield 95%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 (2H. doublet. J = 9 Hz); 
7.66 - 7.55 (2H, multiplet); 
7-20.7.10{2H, multiplet); 
6.81 (2H. doublet, J = 9 Hz); 
6.71 (1H. doublet. J = 8 Hz); 
6.35 (2H, singlet); 
5.61 (1H, doublet. J = 8 Hz). 
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1 3(iii) 2-f4-FluorophenvlM >(4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example l(iii), but using a-(4-fluorophenyl)-a-(4-sulphamoy- 
lanilino)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound 
was obtained as a brown powder {yield 11%), melting at 198 - 199**C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.88 (2H, doublet, J = 9 Hz); 

7.26 (2H. doublet, J = 9 Hz); 
7.14- 7.04 (2H, muttiplet); 
7.00 - 6.90 (3H, multiplet); 
6.95 - 6.87 (2H, muftipiet); 
4.67 (2H. singlet). 

Mass spectrum (El) m/z: 316 [M+]. 

EXAMPLE 14 

2-f4-Fluorophenvl>-3'methvl-1-{4'Sulphamovlphenvnpvrrole (Compound No. 2-64) 

Following a procedure similar to that described in Example 13(iii), but using crotonaldehyde instead of acrolein, 
the title compound was obtained as a white powder (yield 19%). melting at 187 - 188*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.81 (2H, doublet, J = 9 Hz); 
7.15 {2H. doublet. J = 9 Hz); 
7.10-6.95 (2H. multiplet); 
6-90 (2H. doublet. J = 3 Hz); 
6.29 (2H, doublet, J = 3 Hz); 
4.78 (2H, singlet); 

2.14 (3H. singlet). 

Mass spectrum (El) m/z: 330 [M+). 
EXAMPLE 16 

2-(4-Fluorophenvl)-4-methvl-H4-sulphamovlphenvUpvrrole (Compound No. 2-63) 

Following a procedure simitar to that described in Example 13(iii). but using methacrolein instead of acrolein, the 
title compound was obtained as a pale yellow powder (yield 24%), melting at 168 - 170*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.85 (2H, doublet. J = 9 Hz); 
7.21 (2H, doublet, J = 9 Hz); 
7,12-7.03 (2H. multiplet); 
7.00 - 6.89 (2H. multiplet); 
6.74 (1H, singlet); 

6.27 (1H. singlet); 

4.82 (2H. singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 330 (M+]. 
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EXAMPLE 16 

2- (4'Methvlphenvl>-1-f4-sulphamovlphenvhpvrroie (Compound No. 2-87) 

1 6(i) N'(4-MethvlbenzvlideneM-sulphamovlaniline 

Following a procedure similar to that described in Example 1 (i), but using 4-methylbenzaldehyde and 4-sulphamoy- 
lanlline as starting materials, the title compound was obtained as a white powder (yield 91%), 
Nuclear Magnetic Resonance Speclrunn (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.60 (1H, singlet); 
7.90-7.81 (4H, multiplet); 
7.42 - 7.32 (4H. multiplet); 
2.40 (3H. singlet). 

1 6fii) a-f4-Methvlphenvl)>a-f4-suiDharDovlanilino)acetonitrile 

Following a procedure similar to thai described in Example 1 (ii). but using N-(4-methylben2ylidene)-4-sulphamoy- 
laniline [prepared as described In step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a white powder (yield 94%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.70 (2H, doublet. J = 9 Hz); 
7.48 (2H. doublet. J = 9 Hz); 
7.26 (2H. doublet. J = 9 Hz); 
6.68 (1H. doublet. J = 8 Hz); 
6.84 (2H, doublet, J = 9 Hz); 
6.72 (2H. singlet): 
5.67 (1H. doublet. J = 8 Hz); 
2.38 (3H. singlet). 

1 6(iii) 2-f4>Methvlphenvl)-1 -(4>sulDhamovlDhenvnpvrrole 

Following a procedure similar to that described in Example 1(iii). but using a-(4-methylphenyl)-a-(4-su»pfv*rnoy 
lanilino)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the titio 
was obtained as a brown powder (yield 13%), melting at 183 - 184''C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 6 ppm: 

7.87 (2H, doublet. J = 9 Hz); 
7.28 (2H. doublet. J = 9 Hz); 
7.09 - 6.98 (4H. multiplet); 
6.96- 6.93 (1H. multiplet); 
6.44 - 6.38 (2H, multiplet); 
4.81 (2H, singlet); 
2.33 (3H. singlet). 

Mass spectrum (El) m/z: 313 [(M+H)+]. 

EXAMPLE 17 

3- Methvl-2-r4-methvlphenvtVW4^3utphamovlphenvnpvrrole rCompound No. 2-88) 

Following a procedure similar to that described in Example 16(iii), but using crotonaidehyde instead cA acrolein, 
the title compound was obtained as a brown amorphous material (yield 33%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 6 ppm: 

7.79 (2H. doublet. J = 9 Hz); 
7.16 (2H. doubl t. J = 9 Hz); 
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7.09 {2H. doublet. J = 9 Hz); 
6.97 (2H. doublet, J = 9 Hz); 
6.89 (1H. doublet. J = 3 Hz); 
6.2B (1H. doublet. J = 3 Hz); 
5 4.83 (2H. singlet); 

2.34 (3H. singi t); 
2.15 (3H, singlet). 

Mass spectrum (El) m/z: 326 [M+J. 

10 

EXAMPLE 18 

4-Methvl*2-(4'methylphenylM-<4-sulphamovlphenvl)pvrrole {Compound No. 2-89) 

75 Following a procedure similar to that described in Example 16(iii). but using methacrolein instead of acrolein as 

starting materials, the title compound was obtained as a pale brown powder (yield 57o), melting at 175 - 176°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.84 (2H. doublet. J = 9 Hz); 
20 7.23 (2H. doublet, J = 9 Hz); 

7.08-6.97 (4H. multiplet); 

6.73 (1H. doublet, J = 2 Hz); 
6.27 (1H. doublet. J = 2 Hz); 
4.79 (2H. singlet); 

25 2.32 (2H. singlet); 

2.18 (2H. singlet). 

EXAMPLE 19 

30 1-(4'Fluorophenyl)-2-(4-sulphamovlphenvl)pyrrole (Connpound No. 1-73) 

1 9fi) 4-Fluoro-N-(4-sulphamovlbenzvlidene>aniline 

Following a procedure similar to that described in Example 1(i), but using 4-sulphamoylbenzaldehyde and 4-fluor- 
3S oanilme as starting materials, the title compound was obtained as white prismatic crystals (yield 25%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.74 (1H, singlet); 

8.11 (2H, doublet. J = 8 Hz); 
40 7.96 (2H, doublet, J = 8 Hz); 

7.50 (2H, singlet); 

7.43 - 7.25 (4H. multiplet). 

1 9(ii) a-(4-Fluoroanilino)-a-(4-sulphamovlphenvnacetonitrile 

45 

Following a procedure similar to that described in Example 1(ii), but using 4-fluoro-N-(4-sulphamoylbenzylidene) 
aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 83%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

so 

7,93 {2H. doublet. J = 8 Hz); 
7.76 (2H, doublet, J = 8 Hz); 
7.45 (2H, singlet); 
7.05 (2H. triplet, J = 9 Hz); 
55 6.73- 6.85 (3H. multiplet); 

6.12 (1H. doublet. J = 10 Hz). 

Mass spectrum (El) m/z: 279 [M+]. 
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1 9fiii) 1 -(4>Fluorophenvl)-2-(4-sulphamovlphenvl)pvfrole 

Following a procedure similar to thai described in Example 1(iii), but using a-(4-fluoroanilino)-a-(4-suiphanx)y(- 
phenyl)acetonrtrile [prepared as described in step (ii) above) and acrolein as starting materials, the title compound was 
obtained as a white powder (yield 48%), melting at 160 - 161'C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.67 (2H, doublet. J = 8 Hz); 

7.32-7.22 (8H, multiplet); 

7.14 (IK triplet, J = 2 Hz): 

6.59 (1 H, doublet of doublets. J = 4 & 2 Hz); 

6.36(1H, triplet, J = 3Hz). 

Mass spectrum (El) m/z: 316 [M-**]. 

EXAMPLE 20 

1'(4-Fluorophenyl>-4-methyl-2'(4-sulphamoylphenvl)pyrrole (Compound No. 1-74) 

Following a procedure similar to that described in Example 19(iii). but using methacrolein instead of acrolein, the 
title compound was obtained as a white powder (yield 62%), melting at 126 - 127'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

7.87 (2H. doublet. J = 9 Hz); 
7.39- 7.17 (6H. multiplet); 
6.87 (1H. singlet); 
6.53 (1H, singlet); 

4.93 (2H, singlet); 
2.31 (3H. singlet). 

Mass spectrum (El) m/z: 330 [M+J. 

EXAMPLE 21 

2-f4-Fluorophenyl>>3-methvM-f4'methvlsulphonvlphenyt)pvrrole (Compound No. 2-8) 

21 fi) N-(4'FluorobenzvlideneM-methvlthioaniline 

Following a procedure similar to that described in Example 1(i). but using 4-fluorobenzaldehyde and 4moir>yfm 
ioaniline as starting materials, the title compound was obtained as a pale yellow needle-like crystals (yie)d 67%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

8.43 (1H, singlet); 

7.94 - 7.86 (2H, multiplet); 
7.33 - 7.27 (2H. multiplet); 
7.21 -7.12(4H. nnultiplet); 
2.52 (3H, singlet). 

21 (it) a-(4-FluorophenviVa-f4-methvlthioanilino)acetonitrile 

Folbwing a procedure similar to that described in Example 1(ii), but using N-(4-fluorobenzylidene)-4-nr>ethyrth o- 
aniline (prepared as described in step (I) above) and trimethylsllyl cyanide as starting materials, the title compound 
was obtained as a pale yellow powder (yield 96%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.63 - 7.54 (2H, multiplet); 
7.27 (2H. doublet, J = 9 Hz); 
7.21 -7.12(2H. multiplet); 
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6.73 (2H. doublet, J = 9 Hz); 
5.40 (1H, doublet. J = 9Hz); 
4.01 (1H, doublet. J = 9 Hz); 

2.45 (3H. singi t). 

21(iii) 2'(4'Fluofophenvl)-3-methvl-1-(4-melhvlsulphonvlphenvl)pvrrole 

A solution of 2.00 g (7.3 mmol) of a-(4-f!uorophenyl)-a-(4-methylthioanilino)acetonitrile [prepared as described in 
step (ii) above] in 15 ml of tetrahydrofuran was cooled to -78**C under a stream of nitrogen, and 0,67 ml (8.1 mmol) of 
crotonaldehyde was added to the resulting solution. 8.10 ml (8. 1 mmol) of a 1 .0 M solution of lithium bis(trimethylsily I) 
amide were then added dropwise to the mixture, and the resulting mixture was stirred at -78°C, after which the mixture 
was stirred overnight whilst allowing its temperature to rise naturally. The tetrahydrofuran was then removed by distil- 
lation under reduced pressure, and ethyl acetate was added to the residue. The resulting mixture was washed with a 
saturated aqueous solution of ammonium chloride, with water and with a saturated aqueous solution of sodium chloride, 
in that order. The organic layer was separated and dried over anhydrous magnesium sulphate, and the solvent was 
then removed by distillation under reduced pressure. The resulting residue was dissolved in 20 ml of dichloroethane, 
and 3.98 g (1 6.2 mmol) of 70% m-chloroperbenzoic acid were added to the resulting solution in several portions, whilst 
ice-cooling. The mixture was then stirred, whilst ice-cooling for 30 minutes. At the end of this time, the reaction mixture 
was diluted with methylene chloride and then washed with a 10% w/v aqueous solution of sodium thiosulphate and 
with a saturated aqueous solution of sodium hydrogencarbonate twice each, in that order Thereafter, the organic layer 
was separated and dried over anhydrous magnesium sulphate. The solvent was then removed by distillation under 
reduced pressure. The residue was heated at 1 50° C for 2 hours, after which it was applied to a silica gel chromatography 
column and e luted, using a 2 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 0.36 g (yield 
15%) of the title compound as a white powder, melting at 157 - 158'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) S ppm: 

7.83 (2H, doublet, J = 9 Hz); 
7.20 (2H, doublet. J = 9 Hz); 
7.10 - 6.95 (4H.multiplet); 
6.91 (1H, doublet, J = 3 Hz); 

6.30 (1 H, doublet. J = 3 Hz); 
3.06 (3H, singlet); 

2.14 (3H. singlet). 

Mass spectrum (El) m/z: 329 [M+]. 
EXAMPLE 22 

2-f4-FluorophenvlV1-(4-me1hvl3ulphonvlphenvl>pvrrole (Compound No. 2-3) 

Following a procedure similar to that described in Example 21(iii), but using acrolein instead of crotonaldehyde. 
the title compound was obtained as a white powder (yield 7%), melting at 195 - 196''C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.90 (2H. doublet, J = 9 Hz); 

7.31 (2H. doublet, J = 9 Hz); 
7.13-7.05 (2H, multiplet); 
7.01 - 6,92 {3H, multiplet); 

6.46 - 6.40 (2H, multiplet); 
3.08 (3H, singlet). 

Mass spectrum (El) m/z: 315 [M+]. 

EXAMPLE 23 

2-{4-Fluorophenvl>-4-m thvl-1"(4-methvlsulphonvlphenvl)pvrrol (Compound No. 2*11) 

Following a proc dur similar to that described in Example 21(iii). but using methacrolein instead f crotonalde- 
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hyde, the title compound was obtained as a white powder (yield 36%), nnelting at 151 - 154'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.87 (2H. doublet, J = 9 Hz); 
5 7.26 (2H. doublet. J = 9 Hz); 

7.12 - 7.03 (2H.multiplel); 

7.00-6.92 (2H. mulliplet); 

6.76 (1H, doublet. J = 2 Hz); 

6.28 (1H, doublet. J = 2 Hz); 
10 3.08 (3H. singlet); 

2.18 (3H. singlet). 

Mass spectrum (El) nn/z: 329 (M+J. 
« EXAMPLE 24 

3-Ethvl-2-(4-tluorophenvlM-(4-methvlsulphonvlphenvl)pvrrole (Compound No. 2-9) 

Following a procedure similar to that described in Example 21 (iii), but using 2-pentenal instead of crotonaldehyde, 
20 the title compound was obtained as a white powder (yield 15%). melting at 107 - 108*'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

7.82 (2H. doublet. J = 9 Hz); 
7.21 -6.93 {7H, multlplet); 
25 6.36 (1 H. doublet, J = 3 Hz); 

3.05 (3H, singlet); 

2.50 (2H. quartet, J = 8 Hz); 

1.19 (3H, triplet. J = 8 Hz). 

30 Mass spectrum (El) nn/z: 343 [M+]. 
EXAMPLE 25 

2-(4-Fluorophenvl>-1-(4-methvlsulphonvlphenvn-3-propvlpvrrole (Compound No. 2-^Q) 

35 

Following a procedure similar to that described in Example 21 (iii). but using 2-hexenal instead of croionaoori^ou 
the title compound was obtained as white prismatic crystals (yield 20%), melting at 116 - 117*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

40 7.82 (2H. doublet, J = 9 Hz); 

7.19(2H. doublet. J = 9 Hz); 

7.06 - 6.92(5H, multiplet); 
6.33 (1H. doublet, J= 3 Hz); 
3.05 (3H. singlet); 

<5 2.44 (2H, triplet, J = 8 Hz); 

1.63-1.56 (2H, multlplet); 
0.92 {3H, triplet. J = 7 Hz). 

Mass spectrum (El) nn/z: 357 (M+J. 

so 

EXAMPLE 26 



2-(4-ChlorophenvlH-(4-methvlsulphonvlphenvl)pvrrole (Compound No. 2-23) 

55 26fi) N-(4-Chlorobenzvlidene)-4-methvlthioaniline 

Following a proc dure similar to that described in Example 1(i), but using 4-chlorobenza!dehyde and 4-methylth- 
ioaniline as starting materials, the title compound was obtained as pale y How needl -like crystals (yield 94%) 
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Nuclear Magnetic R sonance Spectrum (270 MHz, CDCI3) 8 ppm: 

8.43 (1H. singlet); 

7.83 (2H. doublet, J = 9 Hz); 
7.45 (2H. doublet. J = 9 Hz); 
7.30 (2H. doublet. J = 9 Hz); 
7.18 (2H. doublet. J - 9 Hz); 
2.51 (3H. singlet). 

26fii) a-(4-Chlorophenvl)-a-(4-methvlthioanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(4-chlorobenzylidene)-4-methytthio- 
anillne (prepared as described in step (i) above) and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale yellow powder (yield 64%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy b ppm: 

7.55 (2H, doublet. J = 9 Hz); 

7.44 (2H. doublet. J = 9 Hz); 
7.27 (2H. doublet. J = 9 Hz); 
6.72 (2H. doublet. J = 9 Hz); 
5.40 (1H. doublet. J = 9Hz); 
4.02 (1H. doublet, J = 9 Hz); 

2.45 (3H. singlet). 

26fiii) 2-(4-Ch!orophenvl)'1 •(4-methvlsulphonvlphenvOpvrrole 

Following a procedure similar to that described in Example 21(iii), but using a-(4-chlorophenyl)-a-(4-methylthio- 
anirmo)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound was 
obtained as an orange-coloured powder (yield 32%). melting at 203 - 205* C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDC13) 5 ppm: 

7.91 (2H. doublet. J = 9 Hz); 
7.32 (2H. doublet, J = 9Hz); 
7.23 (2H. doublet. J = 9 Hz); 
7.05 (2H. doublet. J = 9 Hz); 
7.00-6.97 (1H. multiplet); 
6.48-6.45 (1H, multiplet); 
6.44-6.40 (1H. multiplet); 
3.09 (3H. singlet). 

Mass spectrum (El) m/z: 331 [M+]. 

EXAMPLE 27 

2-(4-Chlorophenvl)-3-nftethvM-(4'methvlsulphonvlphenvl)pvrrole (Compound No. 2-24) 

Following a procedure similar to that described in Example 26(iii), but using crotonaldehyde instead 0I acrolein, 
the title compound was obtained as a pale yellow powder (yield 21%), melting at 173 - 174*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 6 ppm: 

7.84 (2H. doublet, J = 9Hz); 
7.27 (2H. doublet, J = 9Hz); 
7.21 (2H, doublet, J = 9 Hz); 
7.01 (2H. doublet, J = 9 Hz); 

6.92 (1H. doublet, J = 3Hz); 
6.30 (1H. doublet, J = 3Hz); 
3.07 (3H. singlet); 

2.15 (3H. singlet). 
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Mass spectrum (El) m/z: 345 (M+]. 
EXAMPLE 26 

2-(4-Methoxvphenvl)-1-(4'methvlsulphonvlphenvnpvrfole (Compound No. 2-20) 

28fi) N'(4-MethoxvbenzvlideneM-methvlthioaniline 

Following a procedure similar to that described in Example 1(i), but using 4-methoxybenzaldehyde and 4-methyl- 
thioaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 100%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 8 ppm: 

8.39 {1H. singlet): 

7.84 (2H. doublet, J = 9 Hz); 

7.29 (2H. doublet, J = 9 Hz); 

7.16(2H, doublet, J = 9 Hz); 

6.98 (2H. doublet, J = 9 Hz); 

3.88 (3H. singlet); 

2.51 (3H. singlet). 

28(iil a>(4-MethoxvphenvO-a-f4-methvlthioanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii). but using N-(4-methoxyben2yMdene)-4-methyrth- 
ioaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale brown powder (yield 92%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 8 ppm: 

7.47 (2H. doublet, J = 9 Hz); 
7.27 (2H. doublet, J = 9 Hz); 
6.97 (2H, doublet. J = 9 Hz); 
6.73 (2H. doublet, J = 9 Hz); 
5.34(1H. doublet. J = 9 Hz); 
3.97 (1H, doublet, J = 9 Hz); 
3.84 (3H, singlet); 
2.45 (3H. singlet). 



26(iii) 2-f4-Methoxvphenvl)-1 'f4-methvlsulphonvlphenvhpvrrole 

Following a procedure similar to that described in Example 21(iii). but using a-(4-methoxyphenyl)-a-(4 mothytth 
ioanilino)acetonitrile [prepared as described in step (ii) above) and acrolein as starting materials, the title compounc 
was obtained as a white powder (yield 9%), melting at 183 - 184'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 



7.88 (2H, doublet. J = 9 Hz); 
7.32 (2H. doublet, J = 9 Hz); 
7.05 (2H. doublet. J = 9 Hz); 
7.98- 7.93 (1H, multiplet); 
6.80 (2H. doublet, J = 9 Hz); 
6.43 - 6.37 (2H, multiplet); 
3.80 (3H. singlet); 
3.08 (3H. singlet). 



Mass spectrum (El) m/z: 327 [M+]. 
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EXAMPLE 29 

2-(4-Methvlphenvi)-1-(4-m thvlsulphonvlphenyDpyrrole (Compound No. 2-25) 

5 29{i)-N-(4-Methvlbenzvlidene)-4-methvlthioaninne 

Following a procedure similar to that described in Example 1 (i), but using 4-methylben2aldehyde and 4-methylth- 
ioaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 96%). 
Mass spectrum (El) m/z: 241 [M+). 

10 

29fii) a-(4-Methvlphenvl)>a-(4-methvlthiQanjlinolacetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(4-methylben2ylidene)-4-methylthio- 
anillne [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
IS was obtained as a pale yellow powder (yield 73%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

7.47 (2H. doublet, J = 9 Hz); 
7.27 (4H. doublet, J = 9 Hz); 
20 6.73 (2H, doublet, J = 9 Hz); 

5.36 (IN, doublet. J = 8 Hz); 
3.99 (1H. doublet, J = 8 Hz); 
2.44 (3H. singlet); 

2.40 (3H. singlet). 

2S 

29fiii) 2'(4-MethvlphenvlM -(a-methylsulphonylphenyDpyrrole 

Following a procedure similar to that described In Example 21(iil), but using a-(4-methylphenyl)-a-(4-methytthio- 
anilino)acetonitrile [prepared as described in step (ii) above] and acrolein as starting materials, the title compound was 
30 obtained as a yellow powder (yield 16%), melting at 186 - 187*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

7.88 (2H, doublet, J = 9 Hz); 

7.32 (2H, doublet, J = 9 Hz); 
35 7.10 - 6.94 (5H, multiplet); 

6.45- 6.39 (2H, multiplet); 
3.08 (3H, singlet); 

2.33 (3H. singlet). 

40 Mass spectrum (El) m/z: 311 [M*]. 
EXAMPLE 30 

2-(4-MethoxvphenvtV3-methvl-1-(4-methvlsulphonvlphenvnpvrrole (Compound No, 2-21) 

45 

30(h a-f4-Methoxyphenvn-a-r4-methvlsulphonvlanillnotecetonitrile 

6.41 g (20.3 mmol) of a-(4-methoxyphcnyl)-a-(4-methytthioanilino)acetonitrile [prepared as described in Example 
28(ii)] were dissolved in 160 ml of dichloroethane, and 12.23 g (49.8 mmol) of 70% m-chloropertDenzoic acid were 

so added to the resulting solution in several portions, whilst ice-cooling. The mixture was then stirred for 30 minutes, after 
which the reaction mixture was diluted with methylene chloride and then washed once with a 10% w/v aqueous solution 
of sodium thiosulphate and once with a saturated aqueous solution of sodium hydrogencarbonate, in that order; the 
two washings were then repeated in the same order. The organic layer was separated and dried over anhydrous 
magnesium sulphate and the solvent was then renrvoved by distillation under reduced pressure. The resulting residue 

ss was applied to a silica gel chromatography column and eluted wrth a 1 : 2 by volume mixture of ethyl acetate and 
hsxane. to give 3.65 g o1 th title compound as a pal yellow powder (yi Id 51%). 
NucI ar Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 
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7.83 (2H, doublet. J = 9 Hz); 
7.50 (2H. doublet. J = 9 Hz); 
6.99 (2H. doublet. J = 9 Hz); 
6.83 (2H. doublet. J = 9 Hz); 
5.43 (IH, doublet. J = 8 Hz); 
4.56 (IH. doublet. J = 8 Hz); 
3.85 (3H, singlet); 
3.03 (3H, singlet). 



30(11) 2-(4-Methoxvphenvi)-3-methvl-1'(4-methvlsulphonvlphenvl)pviTole 



Following a procedure similar to that described in Example 1(iii), but using a-(4-meth6xyphenyl)-a-(4-melhyl- 
sulphonylanilino)acetonitrile (prepared as described in step (i) above] and crotonaldehyde as starting materials, the 
title compound was obtained as an orange-coloured powder (yield 40%), melting at 131 - 132°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 



7.81 (2H, doublet, J = 9 Hz); 
7.21 (2H. doublet, J = 9 Hz); 
7.01 (2H, doublet, J = 9 Hz); 
6.89 (IH. doublet. J = 3 Hz); 
6.84 (IH. doublet, J = 3 Hz); 
6,29 (IH. doublet, J = 3 Hz); 
3.81 (3H, singlet); 
3.05 (3H. singlet); 
2.14 (3H. singlet). 

Mass spectrum (El) w/z: 341 [M+]. 



EXAMPLE 31 



3-Methvl-2-f4-nfiethvlphenvlV1-(4*methvlsulphonvlphenv0pvrroie (Compound No. 2-26) 

31 (i) a-(4-Methvlphenvl)-a'(4-methvlsulphonvtanilino)aceton!trile 

Following a procedure similar to that described in Example 30(i), but using a-(4-methylphenyl)-a-{4 mcthyn»^io 
anilino)acetonftrile [prepared as described in Example 29{ii)l and m-chloroperbenzoic acid as starting maieriais u^c 
title compound was obtained as a white powder (yield 93%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.83 {2H, doublet, J = 9 Hz); 
7.47 (2H, doublet. J = 9 Hz); 
7.30 (2H. doublet, J = 9 Hz); 

6.84 (2H. doublet, J = 9 Hz); 
5.45 (IH, doublet, J = 8 Hz); 
4.55 (1H. doublet, J = 8 Hz); 
3.03 {3H, singlet); 

2.41 (3H. singlet). 



31 (ii) 3-Methvl-2-(4'nnethvlphenvl)-1 -(4'methvlsulphonvlphenvl)pvrrole 



Following a procedure similar to that described in Example 1 (iii), but using a-(4-methylphenyl)-a-(4-methylsuipho 
nylanillno)acetonitrile [prepared as described in step (i) above] and crotonaldehyde as starting materials, the title com- 
pound was obtained as a pale brown powder (yield 46%), melting at 158 - 160'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.81 (2H, doublet. J = 9 Hz); 
7.21 (2H, doublet, J = 9 Hz); 
7.10 (2H. doublet. J = 9 Hz); 
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6.97 (2H, doublet. J = 9 Hz); 
6.90 (1H, doublet. J = 3 Hz); 
6.29 (1H. doublet. J = 3 Hz); 
3.05 (3H. singlet); 
2.35 (3H, singlet); 
2.15 (3H. singlet). 

Mass spectrum (FAB) m/z: 326 [(M+H)*]. 
"FAB" means "East Atom Bombardment". 

EXAMPLE 32 

2-f4-Difiuoromethoxvphenvn-3-methvM-(4-methvlsulphonvlphenvnpYrrole (Compound No. 2-37) 

32(0 a-(4-DtfluoromethoxvphenvlVa-(4-methvlthtoanilino)acetonitrile 

Following a procedure similar to that described in Example 1(1), but using 4-difluoromethoxybenzaldehyde and 
4-methylthioaniline as starting materials, N-(4-difluoromethoxybenzylidene)-4-methylthloaniline was obtained in a yield 
of 91%. This aniline compound and trimethylsilyl cyanide were then reacted together in a similar manner to that de- 
scribed in Example 1(it), to give the title compound as a slightly yellow powder (yield 80%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.61 (2H. doublet, J = 9 Hz); 
7.27 (2H. doublet, J = 9 Hz); 
7.22 (2H. doublet. J = 9 Hz); 
6.73 (2H, doublet, J = 9 Hz); 

6.56 (IH, triplet, J = 73 Hz); 
5.41 (1H. doublet, J = 9 Hz); 
4.01 (1 H. doublet. J = 9 Hz); 
2.45 (3H, singlet). 

32(ii) a-(4-Difluoromethoxvphenvl)-a-(4-methvlsulphonvlanilino)acetonitrile 

Following a procedure similar to that described In Example 30(i). but using a-(4-difluoromethoxyphenyl)-a-(4-meth- 
ylthioanilino)acetonitrile [prepared as described in step (i) above] and m-chloroperbenzoic acid as starting materials, 
the title compound was obtained as a pale yellow powder (yield 89%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.84 (2H, doublet, J = 9 Hz); 
7,61 (2H. doublet, J = 9 Hz); 
7.25 (2H. doublet, J= 9 Hz); 
6.84 (2H. doublet, J = 9 Hz); 

6.57 (1H. triplet, J = 73 Hz); 
5.51 (1H. doublet, J = 8 Hz); 
4.60 (1H. doublet. J = 8 Hz); 
3.03 (3H. singlet). 

32(ili) 2-(4-Dffluoromethoxvphenvl)-3-methyl-1-(4-methvlsulphonvlphenvl)pvrrole 

Following a procedure similar to that described in Example 1 (iii). but using a-(4-difluoromethoxyphenyl)-a-(4-meth- 
ylsulphonylanil(no)acetonitrile [prepared as described in step (ii) above] and crotonaldehyde as starting materials, the 
title compound was obtained as a white powder (yield 31%), melting at 98 - 99°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.83 (2H. doublet, J= 9 Hz); 
7.21 (2H. doublet. J = 9 Hz); 
7.12-7.02 (4H, muttiplet); 
6.91 {1H, doublet. J = 3 Hz); 
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6.54(1H, triplet, J = 74 Hz); 

6.30 (IH. doublet. J= 3 Hz); 
3.06 (3H, singlet); 

2.15 {3H, singlet). 

5 

Mass spectrum (El) m/z: 377 (M+1. 
EXAMPLE 33 

10 1-(4-Fluorophenvi>'2-(4-methvlsulphonvlphenvnpvrrole (Compound No. 1-3) 

33(i) a-(4'Fluoroanilino)-a-(4-methvUhiophenvi)acetonitrile 

Following a procedure similar to that described in Example 1(i), but using 4-methylthiobenzaldehyde arxl 4-fluor- 
15 oanlltne as starting materials, 4-fluoro-N-(4*methylthiobenzylidene)aniline was obtair^ed In a yield of 89%. This aniline 
compound and trimethylsilyl cyanide were then reacted together in a similar manner to that described in Example 1 
(ii). to give the title compound as a slightly yellow powder (yield 47%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

20 7.50 (2H. doublet. J = 9 Hz); 

7.31 (2H. doublet. J= 9 Hz); 
6.98 (2H. triplet. J = 9 Hz); 

6.73 (2H. doublet of doublets, J = 9 & 4 Hz); 
5.33(1H. doublet. J=9Hz); 
25 3.92 (1H, doublet. J = 9 Hz); 

2.51 (3H, singlet). 

33(ii) 1 -f4-Fluorophenvl)-2-(4-methvlsulphonvlphenvnpvrrole 

30 Following a procedure similar to that described in Example 21(iii). but using a-(4-fluoroan!lino)- a-(4 methynhi • 

ophenyl)acetonitrile (prepared as described In step (i) above] and acrolein as starting materials, the ttiie con poor >o 
was obtained as a yellow powder (yield 7%), melting at 145 - 147'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

35 7.77 (2H, doublet. J = 9 Hz); 

7.27 (2H. doublet. J = 9 Hz); 

7.18-7.04 (4H. muttiplet); 

6.96 (IH, doublet of doublets, J = 3 & 2 Hz); 

6.56 (IH, doublet of doublets, J = 4 & 2 Hz); 
40 6.40 (1H, doublet of doublets, J = 4 & 3 Hz); 

3.04 (3H. singlet). 

Mass spectrum (El) nn/z: 315 [M+]. 
45 EXAMPLE 34 

1>(4-Fluorophenvl)-4-methyl-2«{4-methvlsulphonvlphenyl)pvrrole (Compound No. 1-1S) 

Following a procedure similar to that described in Example 33(ii), but using methacrolein instead of acrolein, the 
50 title compound was obtained as a white powder (yield 4%), melting at 127 - 130"C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.75 (2H, doublet. J = 9 Hz); 
7.24 (2H, doublet, J = 9 Hz); 
55 7.15 - 7.03 (4H, multiplet); 

6.74(1H,doubl t, J = 2Hz); 
6.42 (IH. doublet. J = 2 Hz); 
3.04 (3H, singlet): 
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2.18 {3H. singlet). 
Mass spectrum (Ei) nrVz: 329 (M+J. 
s EXAMPLE 35 

5'Bromo-1-(4-fluorophenvlV-2-(4-methvlsulphonvlphenvl>pvrrole (Compound No. 1-6) 

0.32 g (1.0 mmol) of 1-(4-fluorophenyl)-2-(4-melhylsulphonyIphenyl)pyrrole (prepared as described in Example 
TO 33) was dissolved in 1 0 ml of anhydrous tetrahydrofuran, and 0. 1 8 g (1 .0 mmol) of N-bromosuccinimide was added to 
the resulting solution, whilst ice-cooling. The mixture was then stirred, whilst lce<ooling for 1 hour and then at room 
temperature for a further 1 hour. A1 the end of this time, water was added to the mixture, and the resulting mixture was 
extracted with methylene chloride. The organic extract was dried over anhydrous magnesium sulphate, and the solvent 
was then removed by distillation under reduced pressure. The resulting residue was applied to a silica gel chromatog- 
ts raphy column and eluted with a 1 : 3 by volume mixture of ethyl acetate and hexane, to give 0.28 g of the title compound 
as a white powder (yield 70%), melting at 174 - 176°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.73 (2H. doublet. J = 9 Hz); 
20 7.23 - 7.09 (6H, multiplet); 

6.57 (1H, doublet, J = 4 Hz); 
6,44 (1H, doublet, J = 4 Hz); 
3.02 (3H. singlet). 

2S Mass spectrum (El) m/z: 393 [M+]. 

EXAMPLE 36 

S-Bromo-1-f4-fluorophenv1V4-methyl-2-(4'methvlsulphonvlphenvnpvrrole fCompound No. 1-18) 

30 

Following a procedure similar to that described in Example 35, but using 1-(4-fluorophenyl)-4-methyl-2-(4-meth- 
. yl&utpbonylphenyOpyrrole (prepared as described in Example 34) and N-bronnosuccinimide as starting materials, the 
title compound was obtained as a white powder (yield 30%), melting at 158 - 159*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

35 

7.71 (2H. doublet. J = 9 Hz); 
7.19-7.11 (6H. multiplet); 
6.49 (1H, singlet); 
3.02 (3H. singlet); 
40 2.15 (3H, singlet). 

Mass spectrum (El) nn/z: 407 [M+J. 

EXAMPLE 37 

4S 

5-Chloro>1-r4-fluorophenvl>-4-methvl-2-(4-methvlsulphonvlphenvhPvrrole (Compound No. 1-17) 

Folbwing a procedure similar to that described in Example 35, but using N-chlorosuccinimide instead of N-bro- 
mosuccinimide, the title compound was obtained as a white powder (yield 58%), melting at 151 - 154*0. 
so Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.71 (2H, doublet, J = 9 Hz); 
7.20 - 7.05 (6H, multiplet); 
6.44 (1H, singlet); 
55 3.02 (3H, singlet). 

Mass spectrum (El) m/z: 363 (M+]. 
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EXAMPLE 36 

5-Chloro-1-(4*fluorophenvl>-4-methvl-2*(4-sulphamovlphenvnpvrrole (Compound No. 1*75) 

5 1-(4-Fluorophenyl)-4-methy!-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 20) was chtonn- 

ated in the sanne manner as described in Example 37, to give the title compound as white prismatic cryslHls {yieia 
67%), melting at 119 - 120''C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

10 7.63 (2H, doublet. J = 8 Hz); 

7.33-7.17 (8H, multlplet); 
6.55 (1H. singlet); 
2.10 (3H. singlet). 

IS Mass spectrum (El) m/z: 364 [M+]. 

EXAMPLE 39 

5-Chloro-1-(4'fluorophenvlV2-(4'me1hvlsulphonvlphenvl)pvrrole (Compound No. 1-5> 

20 

1 -(4-Fluorophenyl)-2-(4-methylsulphonylphenyl)pyrrole (prepared as described in Example 33) was chlorinated in 
the same manner as described in Example 37, to give the title compound as a v\rtiite powder (yield 86%). melting at 
180-182'C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

25 

7.73 (2H. doublet. J = 9 Hz); 
7.23 - 7.09 (6H, multlplet); 
6.54 (1H, doublet. J = 4 Hz); 
6.32(1H, doublet, J = 4 Hz); 
30 3.02 (3H. Singlet). 

Mass spectrum (El) m/z: 349 [M+]. 

EXAMPLE 40 

35 

1'(4-Fluorophenvl>-5-iodo-2-(4-methvlsuiphonvlphenvl)pvrrole (Compound No. 1-7) 

Following a procedure similar to that described in Example 35, but using N-iodosucc in imide instead oi N bromo 
succinimide. the title compound was obtained as a yelk»w powder (yield 51%). melting at 174 - 176° C 
40 Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.73 (2H. doublet. J = 9 Hz); 
7.22- 7.12 (6H, multiple!); 
6.63 (1H. doublet. J = 4 Hz); 
45 6.59 (1 H, doublet, J = 4 Hz); 

3.02 (3H, singlet). 

Mass spectrum (El) m/z: 441 (M+]. 

so EXAMPLE 41 

5-Fluoro-1-(4-fluorophenvl)-2-(4-methvlsulphonvlphenvnpvrrole (Compound No. 1-4) 

0.90 g (2.7 mmol) of 1-(4-fluorophenyt)-2-(4-methylsulphonylphenyl)pyrrole (prepared as described in Example 
55 33) was dissolved in 10 ml of acetonitrlle in a reaction vessel made of polyethylene, and 0.46 g (2.7 mnrx)l) ol xenon 
difluoride was added to th resulting solution at 0*0, whilst stirring. The temperatur of the reaction mixture was then 
allowed to return to room temperature, and the mixture was stirred at room temp rature tor 20 h urs. At the end of ihfs 
time. 20 ml of a saturat d aqueous solution of sodium carbonate was added to the mixture, which was then extracted 
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with ethyl acetat . The organic layer was washed with a saturated aqueous solution of sodium carbonate and then 
with water, atter which it was dried over anhydrous magnesium sulphate. The solvent was then removed by distillation 
under reduced pressure. The resulting residue was applied to a silica gel chromatography column and luted with a 
3 : 1 by volume mixture of hexane and ethyl acetate, to give 0.32 g o1 the title compound as white prismatic crystals 
5 (yield 34%), melting at 140 - 14rC. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.74 (2H, doublet. J = 9 Hz); 
7.26 -7.15 (6H, multiplet); 
10 6.41 (1 H. doublet of doublets, J = 6 & 4 Hz); 
5.76 (1H. triplet, J = 4 Hz); 
3.03 (3H. singlet). 

Mass spectrum (El) m/z: 333 [M+]. 

IS 

EXAMPLE 42 

S-Fluoro-1-(4-fluorophenvl)4-methyl-2-(4-methylsulphonvlphenyl)PYrrole (Compound No. 1-16) 

20 Following a procedure similar to that described in Example 41, but using 1-(4-fluorophenyl)-4-methyl-2-(4-meth- 

ylsulphonylphenyl)pyrrole (prepared as described in Example 34), the title compound was obtained as a white powder 
(yield 10%). melting at 109 - 110*'C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

25 7.71 (2H. doublet, J = 9 Hz); 

7.19- 7.10 (6H. multiplet); 
6.30 (1H, doublet. J = 6 Hz); 
3.02 (3H. singlet): 
2.08 (3H. singlet). 

30 

Mass spectrum (El) m/z: 347 [M+]. 
EXAMPLE 43 

35 1-(4-Fluorophenyl>-S-methvl-2-(4-methvlsulphonylphenyl)pvrrole (Compound No. 1-8) 

43(i) Methyl 2-(4-methvlthiophenacvl)acetoacetate 

2.28 g (19.7 mmol) ol methyl acetoacetate were dissolved in 40 ml ot 2-methyl-2-propanol, and 2.21 g (19.7 mmol) 
40 of potassium t-butoxide were added to the resulting solution under a nitrogen atmosphere. The mixture was then stirred 
at room temperature for 1 hour, alter which a solution of 4.82 g (19.7 mmol) of 4-methylthiophenacyl bromide in 30 ml 
ot benzene was added dropwise to the resulting mixture. The mixture was then stirred at 60**C for 3 hours, after which 
it was cooled. It was then poured into ice-water and extracted with ethyl acetate. The organic extract was washed with 
a saturated aqueous solution of sodium chloride, and then dried over anhydrous magnesium sulphate. The solvent 
4S was then removed by distillation under reduced pressure. The resulting residue was applied to a silica gel chromatog- 
raphy column and eluted with a 1 : 4 by volume mixture of ethyl acetate and hexane, to give 4.42 g (yield 80%) of the 
title compound as a slightly yelbw powder. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

so 7.89 (2H. doublet, J = 9 Hz); 

7.27 (2H. doublet, J = 9 Hz); 
4.23 (1 H, doublet of doublets, J = 8 & 6 Hz); 
3.78 (3H. singlet); 

3.69 (1H, doublet of doublets, J :r 18 & 8 Hz); 
55 3.48 (1H. doublet of doublets. J = 18 & 6 Hz); 

2.53 (3H, singlet); 
2.44 (3H, singlet). 
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43(ii) Methyl 2'<4-fnethvlsulphonvlphenacvl)acetoacetate 

4.42 g (15,8 mmol) of methyl 2-(4-methytthiophenacyl)acetoacetate [prepared as described in step (i) above! were 
dissolved in 150 mi of methylene chloride, and 7.77 g (31.5 mmol) of 70 % m-chloroperbenzoic acid were added to 
5 the resulting solution, whilst ice-cooling. The mixture was then stirred at room temperature for 1 hour. 30 ml ol a 10*^/0 
w/v aqueous solution of sodium thiosulphate were added to the mixture, and the mixture was vigorousty shaken, atier 
which it separated into liquid phases. The organic layer was separated and washed with a saturated aqueous solution 
of sodium hydrogencarbonate and with a saturated aqueous solution of sodium chloride, in that order, after which it 
was dried over anhydrous magnesium sulphate and the solvent was then removed by distillation under reduced pres- 
to sure. The residue was applied to a silica gel chromatography column and eluted with a 1 : 1 by volume mixture of ethyl 
acetate and hexane, to give 3.65 g (yield 74%) of the title compound as a slightly yellow powder. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 6 ppm: 

8.16 (2H. doublet. J = 9 Hz); 
IS 8.07 (2H, doublet. J = 9 Hz); 

4.26 (1 H, doublet of doublets. J = 8 & 6 Hz); 
3.80 (3H. singlet); 

3,75 (1H. doublet of doublets, J = 19 & 8 Hz); 
3.52 (1 H, doublet of doublets, J = 1 9 & 6 Hz); 
20 3.09 (3H. singlet); 

2.46 (3H. singlet). 

43(iii) 1-(4-Fluorophenvn'4'methoxycarbonvl-5-methvl'2-(4-methvlsulphonvlphenvl)pvrrole 

2S 3.00 g (9.6 mmol) of methyl 2-(4-methylsulphonylphenacyl)acetoacetate [prepared as described in step (m) above] 

were dissolved in 100 ml of acetic acid and 0.97 g (8.7 mmot) of 4-fluoroanlline was added to the resulting solution 
The resulting mixture was then heated under reflux for 5 hours. At the end of this time, the solvent was removea by 
distillation under reduced pressure, a saturated aqueous solutbn of sodium hydrogencarbonate was addod to the 
; residue and the mixture was extracted with ethyl acetate. The organic extract was washed with a saturated aquuoos 
. 30 y.solution of sodium chloride and then dried over anhydrous magnesium sulphate. The solvent was then romovod b/ 
. distillation under reduced pressure. The residue was applied to a silica gel chromatography column and eiuted wiir « 
1: 2 by volume mixture of ethyl acetate and hexane, to give 3.10 g of the title compound as a white powoflr (y oc: 
92%), melting at 154 - 155X. 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

35 

7.73 (2H, doublet, J = 9 Hz); 
7.21 -7.12(6K multiplet); 
6.94 (1H. singlet); 
3,87 (3H, singlet); 
40 3,02 (3H. singlet); 

2.41 (3H, singlet). 

Mass spectrum (El) m/z: 387 [M+]. 

4S 43(iv) 1-f4-Fluorophenvl)-5-methvl-2-(4'methvlsulphonvlphenvl)Pvrrole 

1.00 g (2.6 mnnol) of 1-(4-fluorophenyl)-4-methoxycarbonyl-5-methyl-2-(4-methytsulphonylphenyl)pyrrote [pre- 
pared as described in step (iii) above] was suspended In 20 ml of ethanol, and 2,5 ml of a 20% wA^ aqueous soiutton 
of potassium hydroxide were added to the resulting suspension. The mixture was then heated under reflux for 1 S hours 

so At the end of this time, the mixture was cooled, and diethyl ether was added. The mixture was then shaken and the 
liquid phases were separated. 3 N aqueous hydrochloric acid was added to the aqueous layer to make it acidic, ana 
then the layer was extracted with ethyl acetate. The organic extract was washed with a saturated aqueous solution ot 
sodium chloride, after which it was dried over anhydrous magnesium sulphate and the solvent was then removed by 
distillation under reduced pressure, to give 0.92 g of a carboxylic acid, a hydrolysed product. 

55 0.92 g of this carboxylic acid was suspended in 12 ml of glycerol and the resulting suspension was stirred at 20Crc 

for 30 minutes. At the nd of this time, the reaction mixture was pour d into ice-water and the resulting mixture was 
extracted with ethyl ac tate. The organic extract was washed with a saturated aqueous solution of sodium chlortdc 
aft r which it was dried over anhydrous magnesium sulphate and the solvent was th n remov d by distillation under 
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gel chromatography column and eluted with a 1 : 4 by votum 
d 65%) of the title compound as a white powder melting at 110 

13I3) 8 ppm: 



ahonylphenyDpyrrole (Compound No. 1-14) 

■acetate 

smple 43(i), but using ethyl 4,4,4-trlfluoroacetoacetate instead 
cd as a slightly yellow powder (yield 30%). 
313) 6 ppm: 



- dione 

lthlophenacyt)acetoacetate [prepared as described in step (1) 

- nd 85 ^l (4.7 mmol) of water and 0.20 g (4.7 mmol) ot lithium 
: ure was then stirred at 140'*C for 1 hour, after which it was 
^cted with ethyl acetate. The organic extract was washed with 
— td the solvent was then removed by distillation under reduced 
I el chromatography column and etuted with a 3 ; 1 by volume 
cd 20%) of the title compound as a slightly yellow powder 
1313) 6 ppm: 



bphenvDpvrrole 

sample 43(iil), but using 5,5,5-trifluon>1 -(4-methylthiophenyl) 
-ye] and 4-f luoroaniline as starting materials, the title compound 
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reduced pressure. The residue was applied to a silica gel chromatography column and eluted with a 1 : 4 by volume 
mixture of ethyl acetate and hexane, to give 0.55 g (yield 65%) of the title compound as a white powder, melting at 110 
- 112°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: . 

£ 

7.68 (2H, doublet, J = 9 Hz); 
7.20 - 7.0B (6H, multiplet); 
6.51 (1H, doublet. J= 4 Hz); 
6.13 (1H. doublet. J= 4 Hz); 
10 3.01 (3H. singlet); 

2.13 (3H, singlet). 

Mass spectrum (El) m/z: 329 [M*^]. 
IS EXAMPLE 44 

5-Trlfluoromethvl-1-(4-fluorophenyl)-2-(4-methvlsulphonylphenynpvrrole (Compound No. 1-14) 

44(0 Ethvl 4.4.4>tr!fluoro-2-f4-methvtthiophenacvnacetcacetate 

20 

Following a procedure similar to that described in Example 43(i). but using ethyl 4,4,4-trifluoroacetoacetate instead 
of methyl acetoacetate, the title compound was obtained as a slightly yellow powder (yield 30%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

25 7.87 (2H. doublet, J = 9 Hz); 

7.28 (2H, doublet, J = 9 Hz); 

4.54 (1H. doublet of doublets, J = 10 & 5 Hz); 

4.26 (2H. quartet, J = 7 Hz); 

3.84 {1H, doublet of doublets. J = 18 & 10 Hz); 
30 3.68 (1 H, doublet of doublets, J = 18 & 5 Hz); 

2.53 (3H, singlet); 

1.29(3H. triplet, J = 7Hz). 

44fli) 5.5.5-Trlfluoro-1-(4-methytthbphenvhpentanQ-1 .4-dione 

35 

1 .65 g (4.7 mmol) of ethyl 4,4,4-trifluoro-2-(4-methylthiophenacyl)acetoacetate [prepared as described in step (i) 
above) were dissolved in 15 ml 0I dimethylformamide, and 85 nl (4.7 mnrral) of water and 0.20 g (4.7 mmol) of lithium 
chloride were added to the resulting solution. The mixture was then stirred at 140^*0 for 1 hour, after which it was 
poured into ice-water and the resulting mixture was extracted with ethyl acetate. The organic extract was washed with 
40 water and dried over anhydrous magnesium sulphate, and the solvent was then removed by distillation under reduced 
pressure. The resulting residue was applied to a silica gel chromatography column and eluted with a 3 : 1 by volume 
mixture of hexane and ethyl acetate, to give 0.26 g (yield 20%) of the title compound as a slightly yellow powder. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm; 

4S 7.89 {2H, doublet, J = 9 Hz); 

7.28 (2H. doublet, J = 9 Hz); 
3.38 (2H, triplet. J = 6 Hz); 

3.14 (2H. triplet. J = 6 Hz). 

50 44(1111 5-Trifluoromethvl-1-(4-fluorophenvn-2'(4-methvlthiophenvnpvrrole 

Following a procedure similar to that described in Example 43(iii), but using 5.5.5-trifluoro-1 -(4-methylthlophenyl) 
pentane-1 ,4-dione [prepared as described in step (ii) above] and 4-fluoroaniline as starting materials, the title compound 
was obtained as a pale brown oily substance (yield 42%). 
55 Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.25 (8H. multiplet); 

6.76 (1H. doublet, J= 4 Hz); 
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6.36 (1H. doublet, J = 4 Hz); 
2.44 (3H, singlet). 

44(iv] 5-Trifluoromethvl- 1-(4-fluoroDhenvn-2-r4-nnethvlsulphonvlDhenvnpvffole 

5-Trif(uoromethyl-1 -{4-fluorophenyl)-2.(4-methylsulphonylphenyl)pyrrole [prepared as described in step (ii.) above) 
was oxidized in the same manner as described in Example 43(i(), to give the title compound as a white powder (yield 
69%). melting at 1 36 - 1 39'*C. 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.87 (2H, doublet, J = 9 Hz); 
7.30 - 7.22 (4H, muttiplet); 
7.15 - 7.06 (2H. multiplet); 
6.81 (1H. doublet, J = 4 Hz); 
6.52 (1H. doublet, J = 4 Hz); 
3.03 (3H, singlet). 

Mass spectrum (El) m/z: 383 [M*J. 

EXAMPLE 4S 

1 (4-Fluorophenvl)-4,5-dimethvl-2-f4 -methvlsulDhonvlphenvnDVrrole (Compound No. 1-20^ 

45(11 Meth yl 2-methvl-2-f4-methvlsulphonvlphenacvllacetoacetate 

0.65 g (2.1 mmol) of methyl 2-(4-methytsulphonylphenacyl)acetoacetate [prepared as described in Exampto 43 
(II)] was dissolved in 20 ml of anhydrous tetrahydrofuran. and 92 mg (2.3 mmol) of sodium hydride (as a 60% w/w 
dispersion in mineral oil) were added to the resulting solution, whilst Icencooling and under a nitrogen atmosphere Tho 
mixture was stirred for 10 minutes, after which 1.1 ml (2.5 mmol) of methyl iodide were added, whilst ice^rootinq and 
the mixture was stirred for 2 hours. At the end of this time, water was added to the mixture, which vras then exiJactoo 
with ethyl acetate. The organic extract was washed with a saturated aqueous solution of sodium chloride, after w^K:h 
it was dried over anhydrous magnesium sulphate and the solvent was removed by distillation under reduced prossur o 
The residue was applied to a silica gel chromatography column and eluted with a 2: 3 by volume mixture o* etnyi 
acetate and hexane, to give 0,54 g (yield 80%) of the title compound as a slightly yeltow powder 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIg) 5 ppm; 

8.14 (2H. doublet, J = 9 Hz): 
8.06 (2H, doublet, J = 9 Hz); 
3.77 (3H. singlet); 
3.69 (1H, doublet. J = 18 Hz); 
3.58 (1H. doublet, J = 18 Hz); 
3.08 (3H, singlet); 
2.35 (3H, singlet); 
1.60 (3H, singlet). 

45fii) 1-f4-Ruorophenvn- 4.5-dimethvl-2-(4-methvlsulDhonvlphenvnpvrrole 

Hydrolysis and decarboxylation of methyl 2-methyl-2-(4-methylsulphonylphenacyl)acetoacetate (prepared as de 
scribed in step (i) above] were carried out in the same manner as described in Example 44(ii), to give 3-methyi-i- 
(4-methylsulphonylphenyl)pentane-1 ,4-dtone. This dione compound and 4-fluoroaniline were then reacted in tho same 
162^'c Example 43(iii), to give the title compound as a yellow powder (yield 11%). melting at 159 - 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.67 (2H. doublet. J = 9 Hz); 
7.18^7.09 (6H, multiplet); 
6.41 (1H, singlet); 
3.01 {3H. singlet); 
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2.12 (3H. singlet); 
2.04 (3H. singlet). 

Mass spectrum (FAB) 344 [(M+H)*) 

EXAMPLE 46 

_l!(4-Fluorophenvl)-4-hvd roxvmethvl-2-(4-methvlsulphonvlphenvl)pvrrole (Compound No. 1-61) 

46(i) Methyl 2-(4-methvlthiophenacvncvanoacetate 

5.70 9 (57.6 mmol) of methyl cyanoacetate were dissolved in 150 ml of anhydrous tetrahydrofuran, and 7.10 g 
(63,3 mmol) of potassium t-butoxide were added to the resulting solution, whilst ice-cooling, and the mixture was then 
stirred tor 30 minutes. At the end of this time, a solution of 14.11 g (57.6 mmol) of 4-methylthiophenacyl bromide in 50 
ml of tetrahydrofuran was slowly added dropwise to the mixture, whilst ice-cooling. The mixture was stirred, whilst ice- 
cooling for 2 hours, and then a saturated aqueous solution of ammonium chloride and ethyl acetate were added. The 
insolubles were then filtered off. Water was added to the filtrate, and the mixture was extracted with ethyl acetate. The 
organic extract was dried over anhydrous magnesium sulphate and the solvent was then removed by distillation under 
reduced pressure. The residue was applied to a silica gel chromatography column and eluted with a 1 : 2 by volume 
mixture of ethyl acetate and hexane, to give 3.11 g (yield 21%) of the title compound as a slightly yellow powder 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm: 

7.87 (2H, doublet. J = 9 Hz); 
7.27 (2H. doublet. J = 9 Hz); 
4.16 (1H, doublet, J = 7 & 6 Hz); 
3.83 (3H. singlet); 
3.74 (1H, doublet, J = 18 & 7 Hz); 

3.53 (1H, doublet, J = 18 & 6 Hz); 

2.54 (3H. singlet). 

46(ii) 5-Amino-1-(4-fluorophenvn-4- methoxvcarbonvl-2-f4-methvlsulphonvlphenvnpvrrole 

3. 1 1 g (1 1.8 mmol) of methyl 2-(4-methylthiophenacyl)cyanoacetate [prepared as described in step (i) above] were 
dissoh/ed in 150 ml of methylene chloride, and 5.83 g (23.6 mmol) of 70% m-chloroperbenzoic acid were added to the 
mixture, whilst ice-cooling. The resulting mixture was then stirred at room temperature for 1 hour At the end of this 
time. 50 ml of a 10% w/v aqueous solution of sodium Ihiosulphate were added to the mixture and the mixture was 
vigorously shaken, after which it was separated into liquid phases. The organic phase was washed with a saturated 
aqueous solution of sodium hydrogen carbonate and with a saturated aqueous solution of sodium chloride, in that order, 
after which it was dried over anhydrous magnesium sulphate and the solvent was removed by distillation under reduced 
pressure, to give 3.15 g of methyl 2-(4-methylsulphonylphenacyl) cyanoacetate as a pale brown powder 

3. 1 5 g of the powder thus obtained were dissolved in 1 00 ml of ethanol. and 1 .58 g (1 4.2 mmol) of 4-fluoroaniline 
and 12 drops of concentrated aqueous hydrochloric acid were added to the resulting solution. The mixture was then 
heated under reflux for 3 days. At the end of this time, the reaction mixture was concentrated by evaporation under 
reduced pressure, methylene chloride was added to the residue, and then the insolubles were filtered off. The filtrate 
was concentrated by evaporation under reduced pressure, and the residue was applied to a silica gel chromatography 
column and eluted with a 1 : 1 by volume mixture of ethyl acetate and hexane, to give 2.10 g (yield 46%) of the title 
compound as a white powder 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm; 



7.68 (2H. doublet, J = 9 Hz); 
7.26-711 (6H. multiplet); 
6.76 (1H, singlet); 
5.15 (2H. broad singlet); 
3.85 (3H. singlet); 
3.01 (3H. singlet). 
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46(iii) 1-(4-FluofOphenv l)-4-methoxvcarbonvl-2-(4-methvlsulphonvlphenvhPvrrole 

2.00 g (5.2 mmol) of 5-amino-1-{4-fluorophenyl)-4-methoxycarbonyl-2-(4-rnethylsulphonylphenyl)pyrrole |pfe- 
pared as described in step (ii) above] were dissolved in 50 ml o1 anhydrous tetrahydrofuran, and 6.38 g (61 8 mmoi) 
d t-butyl nitrite were added to the resulting solution at room temperature and under a nitrogen atmosphere The mixture 
was then stirred at room temperature for 30 minutes, after which it was heated under reflux for 2 hours. The sotveni 
was then removed by distillation under reduced pressure and the residue was applied to a silica gel chromatography 
column and eluted with a 2 : 3 by volume mixture of ethyl acetate and hexane, to give 1.30 g (yield 687o) of the title 
compound as a yellow powder, melting at 144 - 146**C. 
Nuclear fwlagnetic Resonance Spectrum (270 (y/IHz, CDCIa) 5 ppm: 

7.95 (2K doublet, J = 9 Hz); 
7.56 (1H. doublet, J = 2Hz); 

7.27 (1H. doublet, J = 9 Hz); 
7.21 - 7.06 (4H, multiplet); 
6.96(1H. doublet, J= 2 Hz): 
3.87 (3H. singlet); 

3.05 (3H, singlet). 

Mass spectrum (El) m/z: 373 [M+]. 

46(iv) V(4- Fluorophenvl)-4-hvdroxvmethvl-2-(4-methvlsulphonvlphenvl)pvfrcle 

0.15 g (4.0 mmol) of lithium aluminium hydride was suspended in 25 ml of diethyl ether, and a soiutHDo o» 0 98 g 
(2.6 mmol) of 1-(4-fluorophenyl)-4-methoxycarbonyl-2-(4-m ethyls ulphonylphenyl)pyrrole [prepared as described m 
step (iii) above] In 20 ml of methylene chloride was added dropwise to the suspension whilst it was heated under reflux 
in a nitrogen atmosphere. The mixture was stirred under reflux for 1 hour, and then 0. 1 5 ml of water. 0 1 5 ml of a 1 5% 
w/v aqueous solution of sodium hydroxide and 0.45 ml of water were added to the mixture, in that order Tho mixiuro 
was then stirred at room temperature for 30 minutes. At the end of this time, the mixture was dehydraioo by aOcJ.fiy 
anhydrous magnesium sulphate, and it was filtered over a Celite (trade mark) filter aid. The solvent was then rofr^oveo 
from the filtrate by distillation under reduced pressure. The residue was applied to a silica gel chromatography co^^^ 
and eluted with a 2 : 1 by volume mixture of ethyl acetate and hexane, to give 0.69 g (yield 76%) of the title compound 
as a white powder, melting at 88 - gO'C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.77 (2H, doublet, J = 9 Hz); 
7.26 (2H. doublet, J = 9 Hz); 

7.28 - 7.05 (4H, multiplet); 
6.97 (1 H, doublet, J = 2 Hz); 
6.60 (1H, doublet, J = 2 Hz); 
4.65 (2H, doublet. J = 5 Hz); 
3.04 (2H. singlet). 

EXAMPLE 47 

1-f4-FluorophenvlV4-hvd roxvmethvl-5-methvl-2-f4-methvlsulphonvlphenvnpvrrole (Compound No. 1-62^ 

1-(4-Fluorophenyl)-4-methoxycarbonyl-5-methyl-2-(4-methylsulphonylphenyl)pyrrole [prepared as described m 
Example 43(iii)] was reduced in the same manner as described in Example 46(iv). to give the title compound as a 
yellow powder (yield 84%), melting at 140 - 142''C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIa) S ppm: 

7.69 (2H, doublet, J = 9 Hz); 

7.20 - 7.12 (6H, multiplet); 

6.58 (1H, singlet); 

4.63 (2H, doublet, J = 5 Hz); 

3.01 (3H, singlet); 

2.13 (3H. singlet). 
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Mass spectrum (FAB) m/z: 360 ((M+H)+]. 
EXAMPLE 48 

5 Difluoromethvl-1-(4-fluorophenvl>-2-(4-methvl3ulphonviphenyl)pvrroie (Compound No. 1-1 3^ 

48(i) 1-f4-Ftuorophenvl)-5-formvl-2-(4-methvlsulphonvlphenvnpvrrole 

1.67 g (5.3 mmol) o1 1-(4-fluorophenyl)-2-(4-methylsulphonylphenyl)pyrrole (prepared as described in Example 
33) were dissolved in 30 ml of dimethylfonmamide, 0.50 ml (5.3 mmol) of phosphorous oxychlorlde was added to the 
resulting solution, and the mixture was then stirred at 60"C for 2 hours. At the end of this time, the reaction mixture 
was gradually added to ice-water and the pH of the mixture was adjusted to a value of 8 - 9 by the addition ol sodium 
carbonate. The mixture was then extracted with ethyl acetate. The organic extract was washed with water and dried 
over anhydrous sodium sulphate, after which the solvent was rerrvDved by distillation under reduced pressure. The 
residue was applied to a silica gel chromatography column and eluted with a 5 : 1 by volume mixture of hexane and 
ethyl acetate, to give 0.90 g (yield 50%) of the title compound as a white powder, melting at 1 35 - 1 37'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

9-55 (IH, singlet); 
7.80 (2H. doublet, J = 9 Hz); 
7.32- 7.19 (5H. multiplet); 
7.16-7.08 (2K multiplet); 
6.64 (IH. doublet, J = 4 Hz); 
3.04 (3H. singlet). 

4B(ii) 5-Difluoromethvl-1-f4-fluorophenvl)-2-(4-methvlsulphonvlphenvl)pvrrole 

0.50 g (1-5 mmol) of 1-(4-fluorophenyl)-5-formyl-2-(4-methylsulphonylphenyl)pyrrole [prepared as described in 
step (i) above] was dissolved in 3 ml of anhydrous diglyme, and 0.17 ml (2.9 rrimol) of diethylaminosutphur trifluoride 
was added to the resulting solution. The mixture was then stirred at 100*C for 6 hours. At the end of this time, water 
was added to the reaction solution, and the mixture was extracted with ethyl acetate. The organic extract was washed 
with water and dried over anhydrous sodium sulphate, and the solvent was then removed by distillation under reduced 
pressure. The resulting residue was applied to a silica gel chromatography column and eluted with a 7 : 3 by volume 
mixture of hexane and ethyl acetate, to give 0. 1 2 g (yield 23%) of the title compound as a slightly yellow powder, melting 
at 111 - 112''C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIg) 5 ppm: 

7.76 (2H, doublet, J = 9 Hz); 
7.27 - 7.21 (5H, multiplet); 
7.15- 7.08 (2H, multiplet); 
6.71 -6.69(1H. multiplet); 
6.56- 6.54 (IH. multiplet); 
6.42(1H. triplet. J = 54Hz); 
3.03 (3H, singlet). 

Mass spectrum (El) m/z: 365 [M+]. 

EXAMPLE 49 

1-(4-Fluorophenvl)-4-difluoromethvl-2-(4-methvlsulphonvlphenvl)pvrrole fCompound No. 1-29^ 

49(i) 1-(4-FluorophenvlM-formvl-2-{4-methvlsulDhonvlphenvnpvrrole 

0.58 g (1.7 mmol) of 1-(4-fluorophenyl)-4-hydroxymethyl-2-(4-methylsulphonylphenyl)pyrrole (prepared as de- 
scribed in Example 46) was dissolved in 30 ml of methylen chloride, and 2.40 g of manganese dioxide wer added 
to the resulting solution. The mixture was then stirr d at room temperature f r 3 hours. At the nd of this lime, th 
reaction mixture was filtered using a Celite (trade mark) filter aid and the filtrate was cone ntrat d by evaporation under 
reduced pressure. The resulting residue was applied to a silica gel chromatography column and eluted with a 2 : 3 by 
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volume mixture of ethyl acetate and hexane. to give 0.52 g (yield 90%) of the title compound as a white powder men .no 
at169-17rc. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

9.89 (1H. singlet); 
7.82 (2H. doublet. J = 9 Hz); 
7.56 (1H. doublet, J = 2 Hz); 
7.29 (2H, doublet. J = 9 Hz); 
7.22 - 7.08 (4H, multlplet); 
6.99 (1H. doublet. J = 2 Hz); 
3.06 (3H, singlet). 

49{il) 1-f4'Fluorophenvn-4>difluoromethvt-2-f4-methvlsulDhonvlphenvnpvfrole 

Following a procedure similar to that described in Example 48(ii). but using 1 -(4-fluorophenyl)-4-formyl-2- (4 -meth- 
yls ulphonylphenyl)pyrrole [prepared as described in step (1) above] and diethylamrnosulphur trifluoride as starting ma- 
terials, the title compound was obtained as a white powder (yield 16%), melting at 98 - 100*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.80 (2H. doublet. J = 9 Hz); 
7.28 (2H, doublet. J = 9 Hz); 
7.18-7-04 (5H. multiplet); 

6.74 (1H. triplet, J = 57 Hz); 
6.69 (1H. singlet); 

3.05 (3H. singlet). 

EXAMPLE 50 

1- (4-Fluoro phenYl>'4'drflUQromethvl-5-methvl-2-(4'methvlsulphonvlphenvl)pvrrole (Compound No. 1 -30) 

50fi) 1-(4-Fluorophenvl)-4-formvl'5-methvl-2-(4-methvlsulphonvlphenvl)pvrrd1e 

Folbwing a procedure similar to that described in Example 49(i). but using 1-(4-fluorophenyl)-4-hydroxyrnothyi 
5-methyl-2-(4-methylsulphonylphenyl)pyrrolQ (prepared as described in Example 47) and manganese doxido hs stan 
ing materials, the title compound was obtained as a white powder (yield 98%), melting at 167 - ^S9^C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm; 

9.99 (1H. singlet); 

7.75 (2H. doublet. J = 9 Hz); 
7.24- 7.16 (SH, multiplet); 
6.94 (1H, singlet); 

3.03 (3H. singlet); 
2.42 (3H. singlet). 

Mass spectrum (FAB) m/z: 358 [(M+H)+]. 

50(ii) 1-f4-Fluorophenvl)-4-difluoromethvl-5-methvl-2-(4-methvlsulphonvlphenvl)Pvrrole 

Following a procedure similar to that described in Example 48(ii), but using 1-(4-fluorophenyl)-4-formyi-5-methyl- 

2- (4-methylsulphonylphenyl)pyrrole [prepared as described in step (i) above] and diethylaminosulphur influondo as 
starting materials, the title compound was obtained as a white powder (yield 70%), melting at 1 36 - 1 38*C 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.72 (2H, doublet. J = 9 Hz); 
7.22-7,08 (6H. multiplet); 

6.73 (1H, triplet. J = 56 Hz); 
6.66 (1H, singlet); 

3.02 (3H. singlet); 
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2.18 (3H, singlet). 
Mass spectrum (El) m/z: 379 [M+j. 
EXAMPLE SI 

2-{4'Fluorophenvl>-4-phenvM'f4-sulphamovlphenvhPvrrole (Compound No. 2-69) 

51 (i) 3-(4-Fluorobenzovl)-2-phenvlpropionaldehvde 

A 45% w/v solution of phenylacetoaldehyde in diethyl phthalate containing 25.00 g (94 mmol) of phenylacetoal- 
dehyde was dissofved in 50 ml of toluene, and 7.96 g (94 mmol) of piperidine was added to the resulting solution. The 
mixture was then heated under reflux, while the water produced was removed, until the production of water stopped 
(about 1 hour). At the end of this time, the solvent was removed by distillation under reduced pressure, to give 31 .78 
gof a mixture of p-piperidinostyrene and diethyl phthalate as a red oily substance. 

4.68 g of the p-piperidinostyrene/diethyl phthalate mixture were dissolved in 70 ml of anhydrous tetrahydrofuran. 
and 1.01 g (10 mmol) of triethylamine were added to the resulting solution. 2.60 g (12 mmol) of 4-fluorophenacyl 
bromide were then added to the resulting mixture, which was then stirred at room temperature for 3 hours. At the end 
of this time, 30 ml of 1 N aqueous hydrochloric acid were added to the reaction mixture, and the mixture was stirred 
at room temperature for a further 1 hour. It was then extracted with diethyl ether. The organic extract was washed with 
water and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure 
and the residue was applied to a silica gel chromatography column and eluted with a 95 : 5 by volunr>c mixture of hexane 
and ethyl acetate, to give 0.50 g of the title compound as a slightly yellow oily substance. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 6 ppm: 

9.80 (1H. singlet); 
8.03 - 7.98 (2H, multiplet); 
7.42 - 7.25 (5H. multiplet); 
7.16- 7.10 (2H, multiplet). 

Mass spectrum (FAB) m/z: 257 I(M+H)+1. 

51 (ii) 2>(4-Fluorophenvl)-4'Phenvl-1-(4-sulPhamovlphenvnpvrrole 

0.32 g (1.25 mmol) of 3-(4-fluorobenzoyl)-2-phenylpropionaldehyde [prepared as described in step (i) above] and 
0.26 g (1.5 mmol) of 4-sulphamoylaniline were dissolved in 20 ml of acetic acid, and the mixture was heated under 
reflux for 4 hours. The solvent was then removed by distillation under reduced pressure and water was added to the 
residue, which was then extracted with ethyl acetate. The organic extract was washed with water and dried over an- 
hydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, and the residue was 
applied to a silica gel chromatography column and eluted with a 3 : 2 by volume mixture of hexane and ethyl acetate, 
to give 0.35 g (yield 60%) of the title compound as a slightly yellow powder, melting at 1 92 - 1 94'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 6 ppm; 

7.91 (2H. doublet. J = 9 Hz); 
7.58 (2H, doublet. J = 7 Hz); 
7.39-7.22 (6H, multiplet); 
7.18 -7.12 (2H, muHiplet); 
6.99 (2H. triplet, J = 9 Hz); 
6.73(1H. doublet. J = 2 Hz); 
484 (2H. singlet). 

Mass spectrum (El) m/z: 392 [M+]. 
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EXAMPLE 52 

2-(4-MethoxvphenvlM-methvH-(4-sulphamovlphenvnpvrfole (Compound No. 2-74^ 

52fi) N-(4-Methoxvbenzvlidene)-4-sulphamovlaniline 

Foltowing a procedure similar to that described in Example 1(i). but using 4-methoxybenzaldehyde and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a pale yellow powder {yield 95%) 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

8.35 (1H. singlet); 
7.94 (2H. doublet, J = 9 Hz) 
7.86 (2H. doublet, J = 9 Hz) 
7.23 (2H, doublet, J = 9 Hz) 
7.00 (2H, doublet, J = 9 Hz): 
5.98 (2H, singlet); 
3.90 (3H, singlet). 

52(ij) a-(4-Methoxvphenvn-a-f4-sulphamovlanilino)acBtonitrile 

Following a procedure similar to that described in Example 1(ii), but usingN-(4-methoxybenzylidene)-4-sulphamoy- 
laniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a pale yellow powder (yield 98%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.74 (2H. doublet. J = 9 Hz) 
7.51 (2H. doublet, J = 9 Hz); 
6.97 (2H. doublet, J = 9 Hz); 
6.82 (2H. doublet, J = 9 Hz); 
6.80 (1H, doublet, J = 8 Hz) 
6.41 (2H. singlet); 
5.54 (1H, doublet, J = 8 Hz); 
3.84 (3H, singlet). 

52(iii) 2-(4-Methoxvphenvl)-4-methvl-1-(4-sulphamovlphenvnpvrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-methoxyphenyl)-a-(4 s'jfpf^.-«rT%oy 
lanilinojacetonitrile [prepared as described in step (ii) above] and methacrolein as starling materials, the title cofrnxAif kj 
was obtained as a pale brown powder (yield 6%), melting at 163 - 166'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.84 (2H, doublet, J = 9 Hz); 
7.23 (2H. doublet, J = 9 Hz) 
7.03 (2H, doublet, J = 9 Hz) 
6.79 (2H. doublet, J = 9 Hz); 
6.73 (1H, singlet); 
6.23 (1H, singlet); 

4.78 (2H. singlet); 

3.79 (3H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 342 [M+]. 

EXAMPLE 53 

1-(3,4'Dlm thoxvphenvl)-2'(4-m thvlsulphonylphenvnpvrrole (Comp und No. 1-59) 

Following a procedure similar to that described in the three stages of Examples 1(i), 1(li) and l(tii). but usmg 
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3.4-d(methoxyaniline as a starling malerial instead of 4-methoxyaniline, the title compound was obtained as a white 
powder, melting at 124 - 126°C. The yield of the compound (yellow powder) in the first stag was 96%. that in the 
second stage (brown prismatic crystals) was 48%. and thai in the third stag was 1 5%. 
Nuclear f^agnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.75 (2H, doublet. J = 7 Hz); 
7.30 (2H. doublet. J = 7 Hz); 
6.98 (1H. multiplet); 
6.84{1H, doublet, J = 8 Hz); 
6.74 - 6.70 (2H. multiplet); 
6.57 (1H, multiplet); 
6,39-6.37 (1H, multiplet); 
3.92 (3H. singlet); 
3.74 (3H. singlet); 
3.03 (3H. singlet). 

Mass spectrum (El) m/z: 357 (M+J. 

EXAMPLE 54 

.1-(3-Fluoro-4-methoxvphenvlV2-f4-m ethvtsulphonvlpher>vhpvrrole (Compound No. 1-47> 

Foltowing a procedure similar to that described in the three stages of Examples 1(i). 1{li) and 1{iil). but using 
3-fluoro-4Hmethoxyaniline as a starting material instead of 4-methoxyaniline. the title compound was obtained as a 
pale yellow powder, melting at 1 16 - 1 1 8»C. The yield of the compound (pale yellow powder) In the first stage was 94%, 
that in the second stage (white powder) was 87%. and that in the third stage was 16%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7,77 (2H. doublet, J = 9 Hz); 
7.29 (2H. doublet. J = 9 Hz); 
7.00 - 6.84 (4H. multiplet); 
6.56 - 6.55 (1H. multlplel); 
6.39 - 6.37 (1H, multiplet); 
3.92 (3H. singlet); 
3.05 (3H. singlet). 

Mass spectrum (El) m/z: 345 [M+]. 

EXAMPLE 55 

1-Phenvl-2-(4-methvlsulphonvlphenvl)pvrrole (Compound No. 

Following a procedure similar to that described in the three stages of Examples 1 (i), 1 (il) and 1 (iii). but using aniline 
as a starting material instead of 4-methoxyaniline, the title compound was obtained as white prismatic crystals, melting 
at 140 - 142'»C. The yield of the compound (pale yellow powder) in the first stage was 76%, that in the second stage 
(pale yellow powder) was 95%, and that in the third stage was 16%. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 

7.74 (2H. doublet, J = 8 Hz); 
7.40- 7.33 (3H. multiplet); 
7.27 (2H. doublet, J = 8 Hz); 
7.18- 7.15 (2H. multiplet); 
7.00 (1H, multiplet); 
6.59-6.58 (1H, multiplet); 
6.41 -6.39( 1H, multiplet); 
3.03 (3H. singlet). 
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EXAMPLE 56 

4 Methvl-1- (3.4'dimethvlphenvn-2-f4-methvlsutphonvlphenvnpvrrole (Compound No. 1-56> 

Following a procedure similar to that described in Example 8, but using methacrolein instead of acrolein tn the 
third stage, the title compound was obtained as a pale yellow powder (yield 58%), melting at 126 - 12B*'C 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIa) 5 ppm: 

7.72 (2H. doublet. J = 9 Hz); 
7.27 - 7,24 (2H, multiplet); 
7.08- 7.05 (IH. muJtiplet); 
6,96 (IN. singlet); 
6.83- 6.79 (IH. multiplet); 

6.74 (IH, singlet); 
6.41 (IH. singlet); 
3.03 (3H, singlet); 
2.27 (3H. singlet); 
2.23 (SH. singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 339 [M+J. 

EXAMPLE 57 

1-(4-Methvlphenvl)»2-(4-sulphamovlphenvnpvrrole (Comoound No. 1-99> 

57(i) N-(4-Sulfamovlbenzvlidene)-4-methvlanillne 

Following a procedure similar to that described in Example 1 (i), but using 4-sulphamoylbenzaldBhyde ano 4 metr.* 
ylaniline as starting materials, the title compound was obtained as a yellow powder (yield 82%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 6 ppm. 

8.68 (IH. singlet); 
8.01 (4H, singlet); 

7.27- 7.12 (6H. multiplet); 
2.38 (3H. singlet). 

57(ii) a'f4-Methvlanilino)-a-(4-sulDhamovlDhenvl)acetonitrile 

Following a procedure similar to that described in Example 1(ii). but using N-(4-sulphamoylbenzylKione) 4 rneth 
ylaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compoonn 
was obtained as a pale yellow powder (yield 60%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) h ppm: 

7,99 (2H, doublet, J = 8 Hz); 

7.75 (2H. doublet, J = 8 Hz); 
7.03 (2H. doublet, J = 8 Hz); 
6.89 (2H. singlet); 

6.69 (2H, doublet, J = 8 Hz); 

5.70 - 5.55 (2H, multiplet); 
2.25 (3H. singlet). 

57(iii) 1 -(4-Methvlphenvl)-2-(4-sulphamovlphenvl)pvf role 

Following a procedure similar to that described in Example 1{iii). but using a-(4-methylanilino)-a-(4-sulphamoyi- 
phenyl)acetonilrile [prepared as described in step (ii) above] and acrolein as starting materials, th title compound was 
obtained as a pale brown powder (yield 28%), melting at 131 - 134°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIg) 5 ppm: 
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7.73 (2H. doublet, J = 8 Hz); 
7.24 (2H. doublet. J = 8 Hz); 
7.16 (2H. doublet. J = 8 Hz); 
7.04 (2H, doublet. J = 8 Hz); 
6.96 (1H, triplet, J = 2H2); 

6.55 (1H, doublet ot doublets. J = 3 & 2 Hz); 
6.38(1H. triplet, J = 3 Hz); 

4.74 (2H. singlet): 

2.38 (3H. singlet). 

Mass spectrum (El) nn/z: 312 [M+). 
EXAMPLE 58 

4-MethvM-(4-methvlphenvn-2-f4-sulphamovlphenvnpvrrole (Compound No. 1-100^ 

Folbwing a procedure similar to that described in Example 57(iii), but using methacrolein instead of acrolein, the 
title compound was obtained as a yellow powder (yield 42%). melting at 144 - 147°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.71 (2H. doublet, J = 8 Hz); 
7.21 (2H, doublet. J = 8 Hz); 
7.14 (2H. doublet, J = 8 Hz); 

7.01 (2H. doublet. J = 8 Hz); 
6.74 (1H, singlet); 

6.39 {1H. singlet); 
4,71 (2H. singlet); 

2.37 (3H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) m/z: 326 [M+]. 

EXAMPLE 59 

1-(4-Chlorophenyl)-2-(4-suiphamovlphenvl^Pvrrole (Compound No. 1-96) 

59fl) 4-Chloro-N-(4-sulphamovibenzvtidene)aniline 

Following a procedure similar to that described in Example 1(i). but using 4-sulphamoylbenzaldehyde and 4-chlo- 
roaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 72%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

8.52 (IH. singlet); 

8.02 (4H. singlet); 

7.38 (2H, doublet. J = 9 Hz); 
7.20 (2H. doublet, J = 9 Hz); 
6.87 (2H, singlet). 

59(ii) a-(4-Chloroanilino)-a-(4-sulphamovlphenvnacetonitrile 

Foltowing a procedure similar to that described in Example 1 (ii). but using 4-chloro-N-(4-sulphamoylbenzylidene) 
aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a white powder (yield 93%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.99 (2H, doublet. J = 8 Hz); 
7.74 (2H, doublet, J = 8 Hz); 
7.14 (2H, doublet. J = 9 Hz); 
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7.12 (2H, singlet); 

6.74 (2H. doublet, J = 9 Hz); 
6.52 (1H. doublet. J = 9 Hz); 
5.69 (1H. doublet, J = 9 Hz). 

59()ii) 1 -(4-Chlofophenvl)-2'(4-sulphamovlphenvl)pvrrole 

Foltowing a prcxedure similar to that described in Example 1{iii). but using a-(4-chloroanilino)-a-(4-sulphamoyl- 
phenyl)acetonitrjle [prepared as described in step (ii) above] and acrolein as starting materials, the title compound was 
obtained as a pale yellow powder (yield 38%), melting at 179 - isrc. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.77 (2H. doublet. J = 9 Hz); 
7.34 (2H, doublet. J = 9 Hz); 
7.23 (2H, doublet. J = 9 Hz); 
7.10 (2H, doublet, J = 9 Hz); 
6.96 (1H. triplet. J = 2 Hz); 

6.56 (1H. doublet 0I doublets, J = 3 & 2 Hz); 

6.40 (1H. triplet, J =r 3 Hz); 

4.78 (2H, singlet). 

Mass spectrum (El) m/z: 332 [M^]. 
EXAMPLE 60 

1-f4-Chlorophenvn-4'methvl-2-(4'Sulphamovlphenvnpvrrole (Compound No. 1-97) 

Foltawing a procedure similar to that described in Example 59(iii), but using methacrolein instead o( acrolein the 
title compound was obtained as a pale yellow powder (yield 53%), melting at 171 - 173"C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.75 (2H, doublet, J = a Hz); 
7.31 (2H, doublet, J = 8 Hz); 
7.21 (2H, doublet. J = 8 Hz); 
7.06 (2H. doublet, J = 8 Hz); 
6.74 (1H. singlet); 

6.41 (1H, singlet); 
4.80 (2H. singlet); 
2.18 (3H. singlet). 

Mass spectrum (El) nVz: 346 (M+]. 

EXAMPLE 61 

1-(4-Methoxvphenvl)-2-(4-sulphamovlphenvtevrrole (Compound No. 1-85) 

61 (i) 4'Methoxv-N-(4-sulphamovlbenzvlidene)aniline 

Following a procedure similar to that described in Example 1 (i), but using 4-suIphamoylbenzaldBhyde arxj 4-mcih 
oxyaniline as starting materials, the title compound was obtained as a pate yellow powder (yield 85%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeute rated dimethyl sulphoxide) S ppm: 

8.74 (1H, singlet); 

8.09 (2H, doublet, J = 8 Hz); 

7.95 (2H. doublet. J = 8 Hz); 

7.48 (2H, singlet); 

7.37 (2H. doublet, J ^ 9 Hz); 

7.01 (2H. doublet, J = 9 Hz); 
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3.80 (3H. singlet). 

61 (ii) g-f 4-Methoxvanirmo)'a-f4-sulphamovlphenvl)acetonHrile 

Following a procedure similar to that described in Example 1 (ii), but using 4-methoxy-N-(4-sulphamoylbenzylidene) 
aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a white powder (yield 68%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.91 (2H, doublet, J = 8 Hz); 
7.76 (2H, doublet. J = 8 Hz); 
7.43 (2H. singlet); 

6.80 (4H. multiplet); 

6.40 (1H. doublet, J = 10 Hz); 

6.03 (1H. doublet, J = 10 Hz); 
3.67 (3H, singlet). 

61 (iii) 1 -(4-Methoxvphenvl)-2-(4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(4-methoxyanilino)-a-(4-sulphamoyl- 
phenyl)acetonitrile (prepared as described in step (il) above] and acrolein as starting materials, the title compound was 
obtained as a yellow powder (yield 9%). melting at 112 - 114*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIg) 5 ppm: 

7.78 - 7.68 (2H, multiplet); 
7.26 - 6.85 (7H, multiplet); 
6.53-6.51 (IH. multiplet); 

6.37 - 6.35 {1H, multiplet); 
5.07 (2H. singlet); 

3.81 (3H. singlet). 

Mass spectrum (El) m/z: 328 [M+J. 
EXAMPLE 62 

1-(4-Methoxyphenyl)-4-methvl-2-(4-5Ulphamoylphenyl)pyrrole (Compound No, 1-86> 

Following a procedure similar to that described in Example 61 (iii), but using methacrolein instead of acrolein, the 
title compound was obtained as a pale yellow powder (yield 35%). melting at 63 - 64°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.69 (2H. doublet. J = 8 Hz); 
7.18 (2H, doublet, J = 8 Hz); 
7.05 (2H. doublet, J = 9 Hz); 
6.85 (2H, doublet, J = 9 Hz); 
6.72 (IH. singlet); 

6.38 (IH. singlet); 

5.04 (2H. singlet); 
3.80 (3H. singlet); 
2.18 (3H, singlet). 

Mass spectrum (El) rNz\ 342 [M+j. 

EXAMPLE 63 

4-Butvl-H4-methoxYphenvlV2-(4'Sulphamovlphenvnpvrrole (Compound No. 1-87) 

Following a procedure similar to that described in Example 61 (iii), but using 2-butylacrolein instead of acrolein, 



102 



EP 0 799 823 A1 



the title compound was obtained as a pale yellow powder (yield 85%). melting at 115 - 117'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.70 (2H, doublet. J = 8 Hz); 
7.26- 7.19 (2H. multtplet); 
7.08 - 7.05 (2H. multiplet); 
6.88-6.87 (2H, multiplet); 
6.72 (1H. singlet); 
6.41 -6.40 (1H. multiplet); 
4.89 (2H, singlet); 
3.82 (3H. singlet); 
2.53 (2H, triplet, J = 8 Hz); 
1.68- 1,57 (2H. multiplet); 
1.49- 1.35 (2H, multiplet); 
0.95 (3H. triplet. J = 7 Hz). 

Mass spectrum (El) m/z: 384 [M+]. 

EXAMPLE 64 

4-Ethvl-2-(4-nf^ethoxvphe nvlV W4-su|phamovlphenvnpvrrole (Compound No. 2-75t 

64(i) l-fN.N-DiisopropylaminoM-butene 

6.25 ml (69.3 mmol) of butyraldehyde and 19.44 ml (139 mmol) of diisopropylamine were dissolved n 30 mi oi 
benzene, and the mixture was heated under reflux, while removing the water produced, until the producion o* w.ncr 
stopped (about 15 hours). The solvent was then removed by distillation under reduced pressure, and the residue was 
distilled under atmospheric pressure. Those fractions of the distillate having a boiling point of from 1 40 to 1 6(r C wore 
collected, to give 6.95 g of the title compound as a pate yellow oily substance (yield 65%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

5.94(1H. doublet. J= 14Hz); 

4.05 (1H. doublet of triplets, J = 14 & 7 Hz); 

3.50 - 3.34 (2H. multiplet); 

2.01 - 1.88 (2H, multiplet); 

1.03 (6H. doublet. J = 7 Hz); 

0.91 (3H. triplet. J = 7 Hz). 

64(ii) 2-(4-Methoxvphenacvl)butvraldehvde 

1.00 g (6.4 mmol) of l-(N.N-diisopropylamino)-1-butene [prepared as described in step (i) above) was o.sso^oa 
in 10 ml of benzene, and 0.98 g (4,3 mmol) of 4-methoxyphenacyl bromide was added dropwise to the resulting soiu^on 
with stirring, whilst ice-cooling. The reaction mixture was stirred, whilst ice-cooling, for 15 minutes, and then at room 
temperature for 48 hours. At the end of this time. 9 ml of 1 N aqueous hydrochloric acid was added to the mixture arxj 
the mixture was stirred for 15minutes. It was then neutralised, by the addit ion of concent rated aqueous a mrrxinta. and 
extracted with ethyl acetate. The organic extract was washed with water and dried over anhydrous magnesium sulphate, 
after which the solvent was removed by distillation under reduced pressure. The residue was applied to a silica pel 
chromatography column and eluted with a 4 : 1 by volume mixture of hexane and ethyl acetate, to give 0.47 g (ytcio 
49%) of the title compound as a pale yellow oily substance. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCmg) 6 ppm: 

9.83 (IH. singlet); 

7.96 (2H. doublet, J = 9 Hz); 

6.94 (2H, doublet, J = 9 Hz); 

3.88 (3H, singlet); 

3.49- 3.33 (IH. multiplet); 

3.09- 2.93 (IH, multiplet); 

1.92- 1.74 (IH, multiplet); 
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1.70- 1.54 (IK multiplet); 
1.01 (3H. triplet, J = 7 Hz). 

64fiii) 4-Ethvl-2>f4-methoxvphenvh-1-M-sulphamovlphenvhpvrrole 

5 

0.47 g (2.1 mmol) of 2-(4-methoxyphenacyl)butyraldehyde [prepared as described in step (ii) above] and 0.44 g 
(2.5 mmol) of 4-suIphannoylaniline were dissolved in 5 ml of acetic acid, and the resulting solution was heated under 
reflux for 2 hours. At the end of this time, the mixture was cooled to room temperature, concentrated aqueous ammonia 
was added to adjust its pH to a value of 8.0 and the mixture was extracted with ethyl acetate. The organic extract was 
10 washed with water, dried over anhydrous magnesium sulphate and then concentrated by evaporation under reduced 
pressure. The residue was applied to a silica gel chromatography column, eluted with a 3: 2 by volume mixture of 
hexane and ethyl acetate, to give 0.57 g (yield 76%) of the title compound as a pale yellow powder, melting at 154 - 
156-C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

IS 

7.84 (2H. doublet, J = 9 Hz); 

7.24 (2H, doublet, J = 9 Hz); 
7.04 (2H, doublet, J = 9 Hz); 
6.79 (2H, doublet. J = 9 Hz); 

20 6.74 (1H. singlet); 

6.27 (1H. singlet); 

4.78 (2H. singlet); 

3.79 (3H, singlet); 

2.57 (2H. quartet. J = 8 Hz); 
25 1 .26 (3H. triplet, J = 8 Hz). 

EXAMPLE 65 

2-(4-Chlorophenyl)-4-methvl-1-(4-sulphamovlphenvl)pvrrole (Compound No. 2-BS) 

30 

65ft) 1 -(N.N'Diisobutvlamino>-1 -prooene 

Following a procedure similar to that described in Example 64(i), but using propionaldehyde and diisobutylamine 
as starting materials, the title compound was obtained as a colourless oily substance (yield 29%). boiling at 63 - 66*0/ 
35 lOmmHg 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

5,89 (1H. doublet, J = 14 Hz); 
3.92-3.79 (1H. multiplet): 
40 2.66 (2H. doublet. J = 7 Hz); 

1.92-1.74 (2H, multiplet); 
1.54 (3H, doublet. J = 7 Hz); 
0.80 (12H, doublet, J = 7Hz). 

^ 65(ii) 2'(4-Chlorophenacvnpropionaldehvde 

Following a procedure similar to that described in Example 64(ii), but using 1-(N,N-diisobutylamino)-1-propene 
[prepared as described in step (i) above) and 4-chlorophenacyl bromide as starting materials, the title compound was 
obtained as a pale brown oily substance (yield 39%). 
£0 Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

9.79 (1H. singlet); 
7.92 (2H, doublet, J = 9 Hz); 
7.45 {2H. doublet, J = 9 Hz); 
55 3.47 (1H. doublet of doublets, J = 18 & 7 Hz); 

3.22 - 3.04 (1H, multiplet); 
2.95 (1H. doublet of doublets. J = 18 & 7 Hz); 

1.25 (3H. doublet, J = 7 Hz). 
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65(iii) 2-(4-ChlorophenvlM'methvl-1 'f4-su IphamovlphenvDpvrrole 

Following a procedure similar to that described in Example 64(iil), but using 2-(4-chloroph nacyt)propionakjenyde 
[prepared as described in step (ii) above] and 4-sulphamoylaniline as starting materials, the title compound was od 
tained as a pale brown powder (yield 35%), melting at 196 - 198'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.85 (2H. doublet, J = 9 Hz); 
7.36 (2H, doublet. J = 9 Hz); 
7.22 (2H. doublet, J = 9 Hz); 
7.03 (2H. doublet. J = 9 Hz); 
6.75 (1H. singlet); 

6.30 (1H, singlet); 
4.80 (2H. singlet); 
2.17 (3H. singlet). 

Mass spectrum (El) m/z: 342 {M+]. 

EXAMPLE 66 

4'Methvl-2-(4-methvHhlophenvlM-(4-sulphamovlphenvl)pvrrole (Compound No. 2-82> 

66(i) N-(4-Methvlthiobenzvlidene)-4"Sulphamovlanillne 

Folbwing a procedure similar to that described in Example 1(i), but using 4-methytthiobenzaldehyclQ and 4-sui 
phamoylaniline as starting materials, the title compound was obtained as a yellow powder (yield 88%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.46 (1H. singlet); 
7.90 (2H, doublet, J = 9 Hz); 
7.84 (2H, doublet, J = 8 Hz); 
7.33 (2H. doublet, J = 9 Hz); 
7.27 (2H. doublet. J = 8 Hz); 
7.15 (2H, broad singlet); 
2.55 (3H. singlet). 

66(ii) a-f4-MethvlthiophenvlVa-(4-sulphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1(li), but using N-(4-methylthioben/ylKjonn) 4 si>t 
phamoyaniline [prepared as described in step (i) above] and trlmethylsilyl cyanide as starting materials, ihe title cLim 
pound was obtained as a yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.66 (2H. doublet, J = 9 Hz); 
7.52 (2H. doublet. J = 8 Hz); 

7.31 (2H. doublet, J = 8 Hz); 
7.25- 7.13 (IH, multiplet); 
6.90 (2H. broad singlet); 

6.86 (2H. doublet. J = 9 Hz); 
5.89- 5.63 (1H, multiplet); 
2.50 (3H. singlet). 

66(iii) 4-Methvl-2-(4-methvlthiophenvl)-1-(4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(4-melhylthiophenyl)-a- (4-sulphamoy- 
lanilino)acetonltrile [prepared as describ d in step (ii) above) and methacrolein as starting materials, the title compourxJ 
was obtained as pale brown scaly crystals (yield 31%), melting at 172 - 173°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 8 ppm: 
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7.85 (2H. doublet, J = 9 Hz); 
7.24(2H. doublet, J= 9 Hz); 
7.12 (2H. doublet. J = 9 Hz); 
7.02 (2H. doublet, J = 8 Hz); 
6.74{1H, doublet, J = 2 Hz); 
6.29 (1H, doublet. J = 2 Hz); 

4.82 (2H. broad singlet); 

2.47 {3H. singlet). 

Mass spectrum (El) m/z: 358 [M+). 
EXAMPLE 67 

2-(4-Ethoxvphenvl)-4-methvl->1-(4-sulphannovlphenvl)pvrrole (Connpound No. 2-78> 

67 fi) N'(4-Ethoxvbenzvlidene)-4-sulphamovlaniline 

Folbwing a procedure similar to that described in Example 1 (i), but using 4-ethoxybenzaldehyde and 4-sulphamoy- 
laniline as starting materials, the title compound was obtained as a pale yellow powder (yield 76%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.38 (1H. singlet); 
7.88 {2H. doublet, J = 9 Hz); 
7.85 (2H, doublet. J = 9 Hz); 
7.24 (2H. doublet, J = 9 Hz); 

6.98 (2H. doublet, J = 9 Hz); 
4.12 (2H. quartet. J = 7 Hz); 
1.46 (3H. triplet. J = 7 Hz). 

67 (ii) a'f4-Ethoxvphenvl)-a-(4-sulphamovtanllino)acetonitrile 

Following a procedure similar to that described in Example 1 (it), but using N-(4-ethoxybenzylidene)^4-sulphamoy- 
laniline [prepared as described in step (i) above) and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 88%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.65 (2H. doublet. J = 8 Hz); 

7.48 (2H. doublet. J = 8 Hz); 
7.20- 7.03 (1H. multiplet); 

6.99 - 6.80 (6H, multiplet); 
5.88-5.76 (1H. multiplet); 
4.04 {2H, quartet. J = 7 Hz); 
1.38 (3H. triplet. J = 7 Hz). 

67(iii) 2-(4-Ethoxvphenvn-4-methvl-1-(4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example 1(jii), but using a-(4-ethoxyphenyl)-a-(4-sulphamoy- 
lanilino)acetonitrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a brown powder (yield 3%), melting at 135 - 139'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

7.83 (2H, doublet. J = 9 Hz); 

7.22 (2H. doublet, J = 9 Hz); 
7.02 (2H. doublet. J = 9 Hz); 
6.77 (2H. doublet. J = 9 Hz); 
6.72 (1H. broad singlet); 

6.23 (1H. doublet. J = 2 Hz); 
4.79 (2H. broad singlet); 
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4.03 {2H, quartet. J = 7 Hz); 

2.17 {3H, singlet); 

1.41 (3H, triplet. J = 7 Hz). 

Mass spectrum (El) m/z: 356 (M+J. 

EXAMPLE 66 

4-Methvl'2-(4-propoxvphenvlV1-f4-sulphamovlphenvnpvfrole (Compound No. 2-80) 

6B(i) N-(4-Propoxvbenzvlidene)-4-sulphamoylaniline 

Following a procedure similar to that described in Example 1(1), but jsing 4-propoxybenzaldehyde an6 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 84%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeulerated dimethyl sulphoxide) 5 ppm: 

8.38 (IH, singlet); 

7.92 (2H, doublet, J = 9 Hz); 

7.85 (2H. doublet. J = 9 Hz); 
7.23 (2H, doublet. J = 8 Hz); 
6.99 {2H. doublet, J = 8 Hz); 
6.81 (2H, broad singlet); 

4.01 (2H. triplet. J = 6 Hz); 

1.91 -1.78 (2H. multiplet); 
1.07 (3H, triplet, J = 7 Hz). 

68(ii) tt-f4-Propoxvphenvl)-a-(4-sulphamovlanilino)acetonitrile 

Following a procedure similar to that described In Example 1(ii). but using N-(4-propoxybenzylidene) 4 suiph^fTXjy * 
laniline [prepared as described in step (i) above] and trimethylsilyt cyanide as starting materials, the trtie compouna 
was obtained as a pale yellow powder (yield 80%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.68 (2H. doublet. J = 9 Hz); 

7.51 (2H. doublet. J = 8 Hz); 

7.20 - 7.14 (IH, broad doublet, J = B Hz); 

6.98 (2H. doublet. J = 9 Hz); 

6.92 (2H. broad singlet); 
6.88 (2H, doublet, J = 9 Hz); 

5.83 - 5.80 (IH. broad doublet. J = 8 Hz); 
3.96 (2H. triplet. J = 6 Hz); 
1.87-1.74 (2H, multiplet); 
1.04(3H.triplet. J = 7Hz). 

6B(ili) 4-Methvl>2-f4-propoxvphenvl)-1-(4-sulphamovlphenvnpvrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(4-propoxyphenyl)-a-(4-sulphamoy- 
lanilino)acelonitrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title compound 
was obtained as a pale brown powder (yield 5%), melting at 142 - MS'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.83 (2H, doublet. J = 9 Hz); 
7.23 (2H, doublet, J = 9 Hz); 

7.02 (2H. doublet. J = 9 Hz); 
6.78 (2H, doublet. J = 9 Hz) 
6.72 (IH. doublet. J = 2 Hz); 
6.23 (IH, doublet, J = 2Hz); 

5.86 (2H. broad singlet); 
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3.90 (2H. triplet. J = 7 Hz); 
1.89- 1.84 (2H. multiplet); 

1 .03 (3H. triplet. J = 7 Hz). 

Mass spectrum (El) m/z: 370 [M+J. 
EXAMPLE 69 

4'Methvl-2-(4-methoxv-3-methvlphenvl)>1-(4-sulphamovlphenvnpvrrole (Compound No. 2-109^ 

69(i) N-(4-Methoxv-3-methvlben2vlidene)-4-sulphamovianiline 

Following a procedure similar to that described in Example 1(i), but using 4-methoxy-3-methylbenzaldehyde and 
4-sulphamoylaniline as starting materials, the title compound was obtained as a yellow powder (yield 92%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm; 8;B5 & 8.31 (totaMH. each singlet); 

7,93(1H, doublet, J = 8 Hz); 
7.77 - 7.65 (2H, multiplet); 
7.26 - 7.23 (2H. multiplet); 

6.91 -6.85(1H, multiplet); 
6.71 -6.88(1H, multiplet); 

4.77 & 4.14 (total:1H. each singlet); 

3.92 (3H. singlet); 

2.28 & 2.21 (total:3H. each singlet). 
69fii) a-(4-Methoxv-3-methvlphenvl)-a-f4-sulphamovlanilinolacetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-(4-methoxy-3-methylbenzylidene)- 
4-sulphamoylanjline [prepared as described in step (i) above) and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a white powder (yield 63%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) d ppm: 

7.62 (2H. doublet, J = 8 Hz); 
7.39 - 7.34 (2H. multiplet); 
7.26 (1H. doublet. J = 9 Hz); 

7.04 - 7.02 (3H, multiplet); 
6.90 (2H, doublet. J = 8 Hz); 
5.97 (1H. doublet. J = 9 Hz); 

3.81 (3H. singlet); 
3,33 (3H. singlet). 

69(iii) 4-Methvl-2-(4-methoxv-3-methvlphenvl)-1-f4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example 1 (iii), but using a-(4-methoxy-3-methylphenyl)-a-(4-sul- 
phamoylanilino)acetonitril6 [prepared as described in step (il) above] and methacrolein as starting materials, the title 
compound was obtained as a pale yellow powder (yield 39%), melting at 149 -151*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 

7.82 (2H, doublet, J = 9 Hz); 
7.26 - 7.20 (2H. multiplet); 
6.99 (1H. singlet); 

6.81 -6.65(3H. multiplet); 
6.22 (1H. singlet); 
4.90 (2H. singlet); 
3.79 (3H. singlet); 
2.17 (3H. singlet); 
2.14 (3H. singlet). 
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Mass spectrum (El) m/z: 332 (M+J. 
EXAMPLE 70 

5 2-(3.4-DlchlorophenvlM-methvl-1-(4-9Ulphamovlphenvnpvrrole (Compound No. 2-124) 

70(i) N-f3.4-Dichlorobenzvridenel'4-sulphamovlaniline 

Following a procedure similar 1o that described in Example but using 3,4-dichlorobenzaldehyde and 4-sul- 
10 phamoylaniline as starting materials, the title compound was obtained as a white powder (yield 52%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.49 (1H. singlet); 

8.09 (1H. doublet, J = 2 Hz); 
'5 7.94(1H. doublet. J = 9 Hz); 

7.82 (1H. doublet of doublets, J = 2 & B Hz); 
7.63 (1H, doublet, J = 8 Hz); 

7.30 (2H. doublet, J = 9 Hz); 

7.10 (2H. broad singlet). 

20 

70(\\) a-(3.4-Dichlorophenvl)-a-(4'SUlphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1{ii). but using N-(3,4-dichforobenzylidene)-4-sui- 
phamoylaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, tho title com 
25 pound was obtained as a white powder (yield 91%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.76(1H, doublet, J = 2 Hz); 
7.70 {2H. doublet, J = 9 Hz); 
30 7.60 (1 H. doublet. J = 8 Hz); 

7.53 (IH. doublet of doublets. J = 2 & 8 Hz); 
7.24 (1 H, broad doublet. J = 9 Hz); 
6.84 (2H, broad singlet); 

6.83 (2H, doublet. J = 9 Hz); 

35 5.92 (1 H, broad doublet. J = 9 Hz). 

70(iii) 2-f3.4-Dichlorophenvl)-4-methvl'1-(4'SulDhamovlDhenvnpvrrole 

Following a procedure similar to that described in Example 1(iii). but usinga-(3,4-dichlorophenyl)-a-(4 suiphamoy 
40 lanilino)acetonitrile (prepared as described in step (ii) above] and methacrolein as starting materials, the title compourKj 
was obtained as a pale brown powder (yield 33%). melting at 136 - 138''C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

7.89 (2H. doublet, J = 9 Hz); 
45 7.30(1H, doublet, J = 3 Hz); 

7.29 (IH, doublet. J = 9 Hz); 

7.24 {2H, doublet, J = 9 Hz); 

6.79 (IH, doublet of doublets. J = 2 & 9 Hz); 

6.76 (1H, doublet, J = 2 Hz); 
50 6.34 (IH. doublet, J = 2 Hz); 

4.83 (2H. broad singlet); 

2.17 (3H. singlet). 

Mass spectrum (El) m/z: 380 (M+]. 

55 
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EXAMPLE 71 

2-(3-Fluoro-4-methoxvlphenvlM-methvl-1-(4-sulphamovlphenvl)pvrr le fCompound No. 2-1061 

71 (i) N-f3-Fluofo-4-methoxvbenzvlidene)-4-sulphamovlantline 

Following a procedure similar to that described in Exannple 1(i), but using 3-fluoro-4-methoxyben2aldehyde and 
4-sulphamoylaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 57%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.40 (1H. singlet); 

7.92 (2H, doublet, J = 9 Hz); 

7.74 (1H. doublet o1 doublets. J = 2 & 9 Hz); 

7.62 (1H. doublet, J = 9 Hz); 

7.25 (2H, doublet. J = 9 Hz); 

7.12(1H, triplet. J = 8Hz); 

7.02 (2H. broad singlet); 

3.97 (3H. singlet). 

7Uii) a-(3-Fluoro-4-methoxvphenvn-a-f4-sulphamovlanilino)acetonltrile 

Following a procedure similar to that described in Example 1(ii), but using N-(3-fl uoro-4-metho)cybenzylidene)- 
4-sulphamoylaniline [prepared as described in step (i) above] and trimethytsilyl cyanide as starting nnaterials, the title 
compound was obtained as a slightly yellow powder (yield 98%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.69 (2H. doublet, J = 9 Hz); 
7.37 - 7.33 (2H. multiple!); 
7.13- 7.05 (1H, broad singlet); 
7.12 (1H. triplet. J =9 Hz); 

6.83(2H, doublet. J= 9 Hz); . - 

6.79 (2H, broad singlet); 
5.77 -5.73 (IN. multiplet); 
3.91 (3H, singlet). 

71 (iii) 2-(3-Fluoro-4-methoxvphenvl)-4-methvl-1 -(4-sulphamovlphenvl)pvrrole 

Foltowing a procedure similar to that described in Example 1(iii). but using a-(3 -fluoro-4-methoxyphenyl)-a-(4-sul- 
phamoylanllino) acetonitrile [prepared as described in step (ii) above] and methacrolein as starting nnaterials, the title 
compound was obtained as a white powder (yield 28%), melting at 170 - 173"C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 5 ppm: 

7.86 (2H, doublet. J = 9 Hz); 
7.23 (2H, doublet, J = 9 Hz); 
6.90-6.81 (3H, multiplet); 
6.79 (1H, doublet, J = 2 Hz); 
6.74 (1H, doublet, J = 2 Hz); 
4.82 (2H, broad singlet); 

3.87 (3H, singlet); 
2.17 (3H. singlet). 

Mass spectrum (El) m/z: 360 [M+]. 
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EXAMPLE 72 

2-(2,4-Difluorophenvl) -4-methvl-1-(4-sulphamovlphenvhpVrrole (Compound No. 2-11S) 

72(i) N-f2.4-Difluofobenzvlidene)-4-sulphamovlaniline 

Following a procedure similar to that described in Example 1(i), but using 2.4-difluoroben2aldehyde and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 52%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

8.67 (1H. singlet); 

8.20 (1H, doublet of triplets, J = 7 & 9 Hz); 
7.97 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.28 (2H. doublet of doublets, J = 2 & 7 Hz); 
7.05 -6.98(1 H, multiplet); 
6.95- 6.87 {1H, multiplet); 
4.88 (2H. broad singlet). 

72i\\) a-f2.4-Difluorophenvn-a-f4-sulphamovlanilino)acetonitril9 

Following a procedure similar to that described in Example 1(ii). but using N-(2,4-difluorobenzylidene)-4-sul- 
phannoylaniline [prepared as described in step (I) above] and trtmethylsilyl cyanide as starting materials, the title com 
pound was obtained as a pale yellow powder (yield 68%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 (2H. doublet. J = 9 Hz); 
7.71 -7.65(1H, multiplet); 
7.05 - 6.92 (2H. multiplet); 
6.82 (2H. doublet, J = 9 Hz); 

6.79 (1H. multiplet); 
6.37 (2H, broad singlet); 
5.73 (1H, doublet, J= 9 Hz). 

72(lill 2-(2.4-Difluorophenvn-4-methvl-1-f4-sulphamovlphenvnpvrrole 

Following a procedure similar to that described in Example 1(iii), but using a-{2,4-difluorophenyl)-a-(4-suiprvtmov 
lanilino)acetonitrile [prepared as described in step (ii) above] and melhacrolein as starting materials, the utto compo^^K^ 
was obtained as a pale brown powder (yield 32%). melting at 170 - 172''C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.84 (2H. doublet, J = 9 Hz); 

7.20 (2H, doublet, J = 9 Hz); 

7.21 -7.13(1H. multiplet); 
6.87 - 6.67 (2H, multiplet); 

6.80 (1H. broad singlet); 
6.31 (1H, broad singlet); 

4.85 (2H. broad singlet); 
2.19 (3H. singlet). 

Mass spectrum (El) m/z: 348 [M+]. 

EXAMPLE 73 

2-(4-Methox vphenyl)-3-methvl-1-tf4-sulphamovlphenvl)pvrrole {Compound No. 2*76^ 

Following a procedure similar to that described in Example 52(iii), but using crotonald hyde instead of melhacro- 
lein, the title compound was obtained as a brown amorphous powder (yield 21%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 
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7.79 {2H. doublet. J = 9 Hz); 

7.16 (2H. doublet, J = 9 Hz); 
7.01 (2H. doublet, J = 9Hz}; 
6.88 (1H. doublet. J = 3 Hz); 
6.83 (2H. doublet, J = 9 Hz); 
6.28 (1H. doublet, J = 3 Hz): 
4.86 {2H, singlet); 

3.80 (3H, singlet); 
2.14 (3H. singlet). 

Mass spectrum (El) m/z: 342 (M+J. 

EXAMPLE 74 

2-<3,4-Dlfluorophenvl>-4-methvl-1-(4-sulphamovlphenvhpvrrole (Compound No. 2-112) 

74fi) N-(3.4-Difluorobenzvlidene)-4-sulphamovlaniline 

Following a procedure similar to that described in Example but using 3.4-dlfluorobenzaldehydG and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a slightly yellow powder (yield 67%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.40 (IN. singlet); 

7.96 (2H. doublet of doublets. J = 7 & 2 Hz); 

7.89-7.81 (1H, multiplet); 

7.67 -7.62(1 H. multiplet); 

7.37 -7,24 (IN, multiplet); 

7.25 (2H. doublet of doublets. J = 7 & 2 Hz); 

6.71 (2H. broad singlet). 

74fii) a-(3.4-Difluorophenvl)-a'(4-sulphamovlanllino)acetonitrile 

Folbwing a procedure similar to that described in Exannple 1(ii), but using N-(3,4-difluorobenzylidene)-4-sul- 
phamoylaniline [prepared as described in step (i) above] and trimethylsllyl cyanide as starting materials, the title com- 
pound was obtained as a slightly yellow powder (yield 92%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) b ppm: 

7.76 {2H. doublet. J = 9 Hz); 
7.52 -7.24 (3H, multiplet); 
6.82 • 6.79 (3H. multiplet); 

6.28 (2H. broad singlet); 
5.64(1H, doublet. J = 8 Hz). 

74fiii) 2-(3.4-Difluorophenvl)-4-methvl-1-(4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described In Example 1(iii), but using a-(3,4-difluorophenyl)-a-(4-sulphamoy- 
lanilinojacetonitrile [prepared as described in step (li) above] and methacrolein as starting materials, the title compound 
was obtained as a pale yellow powder (yield 51%), melting at 177 - 179'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCIg) 5 ppm: 

7.88 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.23 {2H. doublet o1 doublets, J = 2 & 7 Hz); 
7.08 - 689 (2H, multiplet); 

6.81 -676{1H. multiplet); 
6.74(1H, doublet, J = 2 Hz); 

6.29 (IH, doublet. J = 2 Hz); 
4.99 {2H. broad singlet); 

2.17 (3H, singlet). 
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Mass spectrum (El) m/z: 348 [M*]. 
EXAMPLE 75 

1-{2,4-Difl uorophenvlV4-methvl-2-(4-sulphamovlphenvl)pvrrole (Compound No. 1-122) 

75(i) 2.4-Difluoro-N-f4-sulphamovlbenzvltdene)anilin9 

Following a procedure similar to that described in Example 1(i). but using 4-sulphamoylbenzaldehyde and 2.4-di- 
fluoroaniline as starting materials, the title compound was obtained as a white powder (yield 47%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8-79 (1H, singlet); 
8.12 (2H, doublet, J = 8 Hz); 
7.97 (2H. doublet, J = 8 Hz); 
7.58 - 7.34 (4H, mulliplet); 
7.21 -7. 13 (IN, muttiplet). 

75(iil a-(2.4-Difluoronilino)-tt-f4-sulphamovlphenvhacetonitrile 

Following a procedure similar to that described in Example 1(ii), but using 2.4-difluoro-N-(4-sulpharTX5ylbGn7yli- 
dene)anillne [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a white powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.91 (2H. doublet, J = 8 Hz); 
7.76 (2H. doublet, J = 8 Hz); 
7.44 (2H. singlet); 
7.25 - 7.17 (1H,multiplet); 
6.97 - 6.94 (2H. multiplet); 
6.73(1H, doublet. J=10H2); 
6.17(1H. doublet, J=10Hz). 

75(iii) 1-(2.4-DiftuorophenvlM-methvl-2-f4-sulphamovlphenvl)pvrrole 

Folbwing a procedure similar to that described in Example 1(iii), but ustnga-{2,4-dffluoroanilino)-a-(4-sutphamov) 
phenyl)acetonitrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title 
was obtained as a white powder (yield 63%), melting at 140 - 141"C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 6 ppm: 

7.75 (2H. doublet, J = 8 Hz); 
7.23- 7.16 (3H, multiplet); 
6.94 - 6.88 (2H. multiplet); 
6.69 (1H. singlet); 
6.43 (IH, singlet); 
4.99 (2H. singlet); 
2.20 (3H, singlet). 

Mass spectrum (El) m/z: 348 [M+]. 

EXAMPLE 76 

2-(4»Methoxvphenvl)-1*(4-5ulphamovlphenynpvrrole (Compound No. 2-73) 

Following a procedure similar to that described in ExampI 52(iii), but using acrolein instead f m thacroiGio. the 
title compound was obtained as a pale brown powder (yi Id 10%), melting at 183 - 184'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 8 ppm: 
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7.92 - 7,84 (2H. multiplet); 
7.39 - 7.23 (2H. multiplet); 
7.11 -7.04 (2H, multiplet); 
6.95- 6.93 (1H. multiplet); 
6.82 - 6.78 (2H. multiplet); 
6.39 {2H. multiplet); 

4.84 (2H. singlet); 
3.80 (3H. singlet). 

Mass spectrum (El) m/z: 342 [M+]. 

EXAMPLE 77 

4-Methvl-2-phenvl-1-(4-sulphamovlphenvnpvrrole f Compound No. 2-60) 

77 (i) N-Benzvlidene-4-sulphamovlaniline 

Following a procedure similar to that described in Example 1(i), but using benzaldehyde and 4-sulphamoylaniline 
as starting materials, the title compound was obtained as a pale yellow powder (yield 91 7o). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.45 (1H. singlet); 
7.97 - 7.90 (2H, multiplet); 
7.95 (2H, doublet, J = 9 Hz); 
7.57 - 7.47 (3H. multiplet); 
7.25 (2H. doublet, J = 9 Hz); 

6.74 (2H. broad singlet). 

77(ii> a-Phenvl-a-(4-sulphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using N-benzylidene-4-sulphamoylaniline 
(prepared as described in step (1) above] and trimethytsilyl cyanide as starting materials, the title compound was ob- 
tained as a slightly yellow powder (yield 96%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.78 (2H. doublet, J = 9 Hz); 
7.64 - 7.61 (2H, multiplet); 
7.55 - 7.47 (3H, multiple!); 

6.85 (2H. doublet. J = 9 Hz); 
6.52 (1H, broad doublet, J = 8 Hz); 
6.24 (2H, broad singlet); 

5.66 (1 H, broad doublet, J = 8 Hz). 

77(lii) 4-Methvl-2-phenvl-1 -f4-sulphamovlphenvhpvrrole 

Following a procedure similar to that described In Example 1 (ill), but using a-phenyl-a-(4-sulphamoylanilino)ace- 
tonitrlle [prepared as described In step (li) above) and methacroiein as starting materials, the title compound was ob- 
tained as a pale yellow powder (yield 47%), melting at 165 - 168''C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIg) 5 ppm: 

7.84 (2H. doublet of doublets, J = 2 & 7 Hz); 
7.23 (2H, doublet of doublets, J = 2 & 7 Hz); 
7.28 - 7.20 (3H, multiplet); 
7.12-7.09 (2H, multiplet); 

6.75 (1H,doublet, J = 2 Hz); 
6.31 (1H, doublet, J = 2Hz); 
4.88 (2H, broad singlet); 
2.18 {3H, singlet). 
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Mass spectrum (El) m/z: 312 [M+1. 
EXAMPLE 78 

4-Methvl'2- 0.4>dimethvlphenvl>-1-{4-sulphamovlphenvnpvrrote (Compound No. 2-118) 

78(1) N-(3.4'PimethvlbenzvlideneM-sulphamovlaniline 

Folbwing a procedure similar to that described rn Example 1 (i), but using 3,4-djmethylbenzaldehyde and 4-sul- 
phamoylaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 45%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.36 (1H. singlet); 

7.92 (2H, doublet, J = 9 Hz); 

7.69 (1H. doublet. J = 2 Hz); 

7.59 (1 H. doublet of doublets, J = 1 & 7 Hz); 

7.26 - 7.08 (1H, multiplet); 

7-22 (2H. doublet. J = 9 Hz); 

6.46 (2H. broad singlet); 

2.34 (6H. singlet). 

7B(ji) a-(3.4-DimethvlphenvlVa-(4-sulphamovlanilino)acetonitrlle 

Following a procedure similar to that described in Example 1(ii). but using N-(3,4-dimethylbenzylidone) 4 sui 
phamoylaniline [prepared as described in step (I) above] and trimethylsityl cyanide as starting materials, the title com 
pound was obtained as a slightly yellow powder (yield 91%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.72 (2H. doublet, J = 9 Hz); 
7,34 (1H. singlet); 
7.30(1H. doublet, J = 8 Hz); 
7.20 (1H, doublet, J = 8 Hz); 

6.82 {2H. doublet. J = 9 Hz); 

6.74 - 6.70 (1 H, broad multiplet); 
6.56 {2H. broad multiplet); 

5.54 (1H, broad doublet, J = 8 Hz); 
2.30 (3H. singlet); 
2.29 (3H. singlet). 

78(iii) 4-Methvl-2-(3.4-dimethvlphenvl)-1-(4-sulphamovlphenvnpvrrole 

Following a procedure similar to that described in Example 1 (ill), but using a-(3,4-dimethylphenyl)-a-(4 sulp^lamoy 
lanilino)acetonttrile [prepared as described in step (ii) above) and methacrolein as starting materials, the title comcxxinfj 
was obtained as a slightly brown amorphous powder (yield 69%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.83 (2H, doublet. J = 9 Hz); 

7.22 (2H. doublet, J = 9 Hz); 
6.98 - 6.95 (2H. multiplet); 

6.75 (1H. multiplet); 

6.72 (1H. broad multiplet); 
6.25(1H.doublet. J = 2Hz); 

4.84 (2H. broad singlet); 

2.23 (3H, singlet); 
2.19 (3H. singlet); 
2.17 (3H. singlet). 

Mass spectrum (El) nn/z: 340 [M+]. 
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EXAMPLE 79 

2-(3-Chloro-4-m thox vphenvlM-methvl-1-(4-sulphamovlphenvnpvrrol (Compound No. 2-100) 

79(i) N-f3-Chloro-4-methoxvben2vlidene)-4-sulphamovlaniline 

Following a procedure similar to that described in Example 1(i). but using 3-chloro-4-methoxybenzaldehyde and 
4-sulphamoylaniline as starting materials, the title compound was obtained as a pale yellow powder (yield 72%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.37 (1H. singlet); 

8.00 (1H, doublet, J = 2 Hz); 

7.93(2H, doublet. J = 9 Hz); 

7.77 (1H, doublet of doublets, J = 2 & 9 Hz); 

7.24 (2H. doublet, J = 9 Hz); 
7.09(1H. doublet, J = 9 Hz); 
6.90 (2H, broad doublet. J = 5 Hz); 
3.99 (3H. singlet). 

79(ii) a-f3-Chloro-4'methoxvphenvn-a-f4-sulphamovlanilino)acetonitrile 

Following a procedure similar to that described in Example 1 (ii), but using N-(3-chbro-4-methoxybenzylidGne)- 
4-sulphamoylaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 64%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.76 - 7.46 (4H, multiplet); 
7.02(1H. doublet. J = 9 Hz); 
6.80 {2H. doublet. J = 9 Hz); 
6.71 -6.58(1 H, broad multiplet); 
6.44 - 6.27 (2H, broad multiplet); 
5.57 (IN. broad doublet, J = 8 Hz); 
3.94 (3H. singlet). 

79(iii) 2-(3-Chtoro-4-methoxvphenvl)-4-methvl-1-(4-sulphamovtphenvl)pvrfole 

Following a procedure similar to that described in Example 1 (iii), but using a-(3-chloro-4-methoxypheny l)-a-(4-sul- 
phamoylanllino)acetonitrite [prepared as described in step (ii) above] and methacrolein as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 37%), melting at 160 - 163*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.86 (2H, doublet. J = 9 Hz); 
7.23 (1H. doublet. J = 2 Hz): 
7.23 (2H. doublet, J = 9 Hz); 
6.84 (1H. doublet of doublets, J = 2 & 9 Hz); 

6.78 (1H. doublet, J = 9 Hz); 
6.73 (1H, broad multiplet); 

6.25 (1H, doublet, J = 2 Hz); 
4.83 (2H, broad singlet); 
3.88 (3H, singlet); 

2.17 (3H, singlet). 

Mass spectrum (El) m/z: 376 [M+]. 
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EXAMPLE 80 

2-(4-Methoxvphenvn-4-methvH-{4-methvlsu|phonvlphenvnpvrrole (Compound No, 2-22) 

Following a procedure similar to that described in Example 28(iii). but using methacrolein instead ot acrolen. the 
title compound was obtained as a white powder (yield 36%), melting at 159 - 161 "C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.85 {2H, doublet. J = 9 Hz); 
7.27 (2H, doublet. J = 9 Hz); 
7.03 (2H, doublet. J = 9 Hz); 

6.79 (2H. doublet. J = 9 Hz); 
6.74 (1H, singlet); 

6.24 (1H. singlet): 

3.80 (3H. singlet); 
3.07 (3H. singlet); 
2.18 (3H. singlet). 

Mass spectrum (FAB) m/z; 341 (M+]. 

EXAMPLE 81 

4-(3-Cvclopentvloxy-4-methoxvbenzyl>-2"(4-methoxvphenvl)-1 -(4-sulphamovlphenvl)pvrrole (Compound No 



81 (i) Diethyl a-(4-methoxvphenacvl)malonate 

3.50 g (21.8 mmol) of diethyl malonate were dissolved in 60 ml of anhydrous tetrahydrofuran. and 2 70 g {?4 o 
mmol) of potassium t-butoxide were added to the resulting solutiori, whilst ice-cooling. The mixture was ihon sitf roo 
for 1 hour. At the end of this time, a solution of 5.00 g (21 .&mmol) of 4-methoxyphenacyl bromide in 40 rrn of anhyof oos 
tetrahydrofuran was slowly added dropwise to the mixture, whilst ice-cooling. Thembcturewas stirred, whilst »ce<cA>^y 
for 1 hour, and then a saturated aqueous solution of ammonium chloride was added, and the mixture wh% Gxtf^^c^fK: 
with ethyl acetate. The organic extract was washed with water and dried over anhydrous magnesium sutpfwito hih3 
then the solvent was removed by distillation under reduced pressure. The residue thus obtained was appltod to h 
gel chromatography column and eluted with a 1 : 4 by volume mixture of ethyl acetate and hexane. to gvo 4 5/ j^ot 
the title compound as a slightly yellow oily substance (yield 73%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.97 (2H. doublet. J = 9 Hz); 

6.94 (2H. doublet. J= 9 Hz); 

4.25 (4H. quartet of doublets, J = 7 & 2 Hz); 

4.04 (1H. triplet. J = 7 Hz); 

3.88 (3H. singlet); 

3.58 (2H, doublet. J = 7 Hz); 

1.29 (6H. triplet. J = 7 Hz). 

81 (ii) Diethyl a-(3-cvclopentvbxv-4-methoxvbenzvl)-a-(4-methoxvphenacvl)malonate 

0.29 g (7.1 mmol) of sodium hydride (as a 60% w/w dispersion in mineral oil) was added to 50 ml ol anhydrous 
tetrahydrofuran, whilst ice-cooling, and then the mixture was stirred for 10 minutes. At the end of this tinr>c. a solution 
ol 2.00 g (6.5 mmol) of diethyl a-(4-methoxyphenacyl)malonate (prepared as described In step (i) above) in 20 ml of 
anhydrous tetrahydrofuran was slowly added dropwise to the mixture, whilst ice-cooling. The mixture was then stirred 
for 30 minutes. A solution of 1.72 g (7.1 mmol) of 3-cyclopenlytoxy-4-methoxybenzyl chloride in 20 nnl ot anhydrous 
tetrahydrofuran and 0.97 g (6.5 mmol) of sodium iodide were then added to the mixture, and the resulting mixture was 
heated under reflux for 2 hours. At the end of this lime, the mixture was cool d to room temperature and was then 
acidified by the addition of 3 N aqueous hydrochloric acid and extracted with ethyl acetate. Th organic extract was 
washed with water and dried over anhydrous magnesium sulphate, and then the solvent was removed by distiiiaiton 
under reduced pressur . The residue thus obtained was applied to a silica gel chromatography column and eiuied with 
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a 1 : 4 by volume mixture ot ethyl acetate and hexane, to give 2.45 g of the title compound as a pale yellow oity 
substance. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCy 5 ppm: 



5 


7.91 (2H. doublet, J = 9 H2); 




6.91 (2H. doublet J= 9 Hz); 




6.68 (1H. doublet, J= 8 Hz); 




6.45 (1H. doublet of doublets, J = 8 & 2 Hz); 




6.36 (1H. doublet, J = 2 Hz); 


10 


4.31 -4.22(1H, multiplet); 




4.24 (4H. quartet. J = 7 Hz); 




3.86 (3H. singlet); 




3.77 (3H. singlet); 




3.49 (2H, singlet); 


IS 


3.44 (2H, singlet); 




1.72-1.45 (8H, multiplet); 




1.27 (6H. triplet. J = 7 Hz). 



81 (iii) Ethyl a-(3-cvclopentvloxv-4-methoxvbenzvl)-a-(4'methoxvphenacvl)acetate 

20 

2.43 g (4.7 mmol) of diethyl a-(3-cyclopentyloxy-4-methoxybenzyl)-a-(4-methoxyphenacyl)malonate [prepared as 
described in step (ii) above] and 1 .26 g (4.7 mmol) of 18-crovwi-6 were dissolved in 50 ml of benzene, and 4.70 ml (4.7 
mmol) of a 1.1 M solution of potassium hydroxide in ethanol were added to the resulting solution. The mixture was 
then stirred for 30 minutes, after which the ethanol in the reaction mixture was removed by distillation under reduced 

2S pressure. The remaining reaction solution was heated under reflux for 1 4 hours and then the reaction mixture was 
cooled to room temperature. The mixture was then acidified by the addition of 3 N aqueous hydrochloric acid, and the 
resulting mixture was extracted with ethyl acetate. The organic extract was washed with water and dried over anhydrous 
magnesium sulphate, and then the solvent was removed by distillation under reduced pressure. The residue thus 
obtained was applied to a silica gel chromatography column and eluted with a 1 : 4 by volume mixture of ethyl acetate 

30 and hexane, to give 1 .68 g ot the title compound as slightly yellow crystals (yield 81 %). 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: — 

7.92 (2H. doublet. J = 9 Hz); 

6.90 (2H, doublet, J = 9 Hz); 
35 6.78 (1 H. doublet, J = 8 Hz); 

6.74 - 6.67 (2H, multiplet); 

4.76- 4.67 (1H. multiplet); 

4.12 (2H, quartet, J = 7 Hz); 

3.86 (3H. singlet); 
40 3,82 (3H, singlet); 

339-3.22 (2H, multiplet); 

3.07 - 2.92 (2H, multiplet); 

2.83- 2.72 (1H, multiplet); 

1.97-1.53 (8H, multiplet); 
45 1.19(3H. triplet. J = 7Hz). 

81 (iv) 4-(3-Cvclopentvloxv-4-methoxvbenzvl)>2-(4-methoxvphenvl)-1 -(4-sulphamovlphenvl)pvrrole 

200 mg (0.46 mmol) of ethyl a-(3-cyclopentyloxy-4-methoxybenzyl)-a-(4-mBthoxyphenacyl)acetate [prepared as 
so described in step (iii) above) were dissolved in 10 ml of anhydrous diethyl ether, and 20 mg (0.68 mmol) of lithium 
aluminium hydride were added to the resulting solution, whilst ice-cooling. The mixture was then stirred for 1 hour, 
whilst ice-cooling. At the end of this time. 30 |il of water. 30 ^il of a 15% w/v aqueous solution of sodium hydroxide and 
80 |il of water were added to the mixture, in that order, and the resulting mixture was stirred at room temperature for 
10 minutes. Anhydrous magnesium sulphate was then added to the reaction nnixture to dehydrate it, and then the 
55 mixture was filtered using a Celit (trade mark) filter aid. The filtrate was then concentrated by vaporation under 
reduced pressur , to give 140 mg of a residu . 

The whole of this r sidue was dissolved in 20 ml of methylene chlorid , and 1.70 g (4.59 mmol) of pyridinium 
dichromate were added to the resulting solution, which was then stirred at room temperature overnight. The reaction 
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mixture was then filtered using a Celite (trade mark) filt r aid, and the filtrate was concentrated by evaporation urxjor 
reduced pressure, to give a residue. The residue thus obtained was applied to a silica gel chromatography column ana 
eluted with a 4 : 6 by volume mixture of ethyl acetate and hexane, to give 60 mg of crude a-(3-cyclopenlyloxy-4-meth- 
oxybenzyl)-a-(4-methoxyphenacyl)acetaldehyde as a pale brown oily substance. The whole o1 the product thus ob 
tained was dissolved in 3 ml of acetic acid, and 26 mg (0.15 mmol) of 4-sulphamoylaniline were add d to the resulting 
solution. The mixture was then heated under reflux for 1 hour, after which acetic acid was removed by distillation under 
reduced pressure. Water was added to the residue and the mixture was neutralized with a saturated aqueous solutKxi 
of sodium hydrogencarbonate. The mixture was then extracted with ethyl acetate. The organic extract was washed 
with water and dried over anhydrous magnesium sulphate, and then the solvent was removed by distillation under 
reduced pressure, to give a residue. The residue thus obtained was applied to a silica gel chromatography column and 
eluted with a 1 : 2 by volume mixture of ethyl acetate and hexane, to give 20 mg of the title compound as a yellow 
powder (yield 9%), melting at 81 - B4''C. 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 6 ppm; 

7.82 (2H. doublet. J = 9 Hz); 
7.20 (2H, doublet, J = 9 Hz); 
7.02 (2H. doublet, J = 9 Hz); 

6.87 - 6.72 (5H, multiplet); 
6.63 (1H. broad singlet); 
6.24 (IH. doublet, J = 2 Hz); 
4.84 (2H, broad singlet); 
4.80-4.70 (IH, multiplet); 

3.83 (3H. singlet); 
3.80 (2H. singlet): 
3.78 (3H. singlet); 

1.95 - 1.53 (8H. multiplet). 

EXAMPLE 82 

1-(4-Acetvtemlnosulphonvlphenvl)-2-(4-methoxvphenvl)-4-methvlpvrfole (Compound No. 2-146) 

82(i) 3-(4-Methoxvbenzovl)-2-methvlpropionaldehvde 

4.36 g (75 mmol) of propionaldehyde were added dropwise under a stream of nitrogen to a solution oi 6 46 g { 
mmol) of diisopropylamine, 39 g of molecular sieves 4A and 10 mg of 2.6-di-t-butyl-4-methylphenol in 50 ml of iotr.«f»y 
drofuran, and the mixture was left to stand for 3 hours. At the end of this time, 5.73 g {25 mmol) of 4*^etrx5xy ? b o 
moacetophenone were added to the mixture, and the mixture was left to stand at room temperature overnight ' ho 
reaction mixture was then filtered, and 55 ml of 1 N aqueous hydrochloric acid were added to the filtrate to sep*ifrti« 
it into liquid phases. The aqueous layer was separated and extracted twice with ethyl acetate. The organc oiUrti-ts 
were combined and washed with water and with a saturated aqueous solution of sodium chloride, in that ofOor The 
resulting solution was then dried over anhydrous magnesium sulphate and concentrated by evaporation under reOuctKj 
pressure. The residue thus obtained was applied to a silica gel chromatography column and eluted with a 2 i by 
volume mixture of hexane and ethyl acetate, to give 2.82 g (yield 26%) of the title compound as a pale yenow o*)y 
substance. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

9.80 (IH, singlet); 

7.96 (2H. doublet, J = 9 Hz); 
6.94 (2H, doublet. J = 9 Hz); 

3.88 (3H. singlet); 

3.44 (IH, doublet of doublets, J = 6 & 17 Hz); 
3.17 - 3.03 ( IH. multiplet); 

2.97 (IH, doublet of doublets. J = 6 & 17 Hz); 
1.23 (3H. doublet, J = 7 Hz). 

S2fii) 1 -f4-Acetvlaminosulphonvlphenvl)-2-(4'methoxvph nvl)-4'methvlpvrrol 

A solution of 2.82 g (1 2.8 mmol) of 3-(4-methoxybenzoyl)'2-melhylproplonaldehyde [prepared as described in step 
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(i) above] and 274 g (1 2.B mmol) of 4-acety)aminosuIphonylaniline in 30 ml of acetic acid was heated under r flux for 
3 hours, after which the acetic acid was removed by distillation under reduced pressure. The residu thus obtained 
was dissolved in chloroform and a saturated aqueous solution of sodium hydrogencarbonate was added to the resulting 
solution to separate it into liquid phases. The organic extract was washed with water and with a saturated aqueous 
solution of sodium chloride, in that order, and dried over anhydrous magnesium sulphate, after which it was concen- 
trated by evaporation under reduced pressure. The residue thus obtained was applied to a silica gel chromatography 
column and eluted with a 2 : 3 by volume mixture of hexane and ethyl acetate. It was then recrystallized from ethanol, 
to give 0.79 g (yield 16%) of the title compound as a white powder, melting at 215 - 2^7'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

8.07 - 7,91 (1H, broad singlet); 
7.95 (2H. doublet. J = 9 Hz); 
7.24 {2H, doublet. J = 9 Hz); 
7.03 (2H, doublet, J = 9 Hz); 

6.79 (2H. doublet, J = 9 Hz); 
6.73 (1H. singlet): 

6.23 (1H. singlet); 

3.80 (3H, singlet); 
2.17 (3H, singlet); 
2.09 (3H. singlet). 

Mass spectrum (FAB) m/z: 384 (M+J. 

EXAMPLE 83 

1-f4-Acetvlaminosulphonvlphenvl)-2-(3.4-dimethvlphenvl)>4-methvlpvrrole rCompound No. 2-1 49^ 

83fi) 3-Bromo-2-methvlproplonaldehvde ethylene acetal 

1 6.03 ml (0. 1 2 mol) of tetralin were charged into a flask, and 24;27 ml (0. 47 mol) of bromine were added dropwise 
thereto, whilst ice-cooling. The hydrogen bromide gas thus produced was bubbled through a tube into 55.21 ml (0.99 
mol) of ethylene glycol, whilst ice-cooling. After 4 hours. 25 ml (0.30 mol) of methacrolein were added dropwise to the 
mixture, which was then stirred at room temperature for 1 hour. The reaction solution was then extracted twice with 
pentane, and the organic extract was washed with a 5% aqueous solution of sodium hydrogencarbonate and with a 
saturated aqueous solution of sodium chloride, in that order. It was then dried over anhydrous magnesium sulphate 
and concentrated by evaporation under reduced pressure. The residue thus obtained was distilled under reduced 
pressure, to give 29.81 g (yield 51%) of the title compound as a colourless oily substance, boiling at 65 - 68**C/2 mmHg 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCy 6 ppm: 

4.83 (IH. doublet, J = 5 Hz); 

4.03 - 3.84 (4H. multiple!); 

3.53 (IH. doublet of doublets. J = 5 & 10 Hz); 

3.37 (IH. doublet of doublets, J = 7 & 10 Hz); 

2.18-2.01 (IH, multiplet); 

1.11 (3H, doublet, J = 7 Hz). 

B3(ii) 3-(3.4-Dimethvlbenzovl)-2-methvlpropionaldehvde ethylene acetal 

0.29 ml (3.4 mmol) of 1,2-dlbromoethane was added to a suspension of 1 .66 g (68.1 mmol) of magnesium in 5 ml 
of anhydrous tetrahydrofuran under a stream of nitrogen. 9,96 g (51.1 mmol) of 3-bromo-2-methylpropionaldehyde 
ethylene acetal [prepared as described in step (i) above] were then added dropwise to the resulting mixture, whilst Ice- 
cooling, after which the mixture was stirred for 1 hour, A solution of 6.58 g (34.1 mmol) of N-methoxy-N-methyl-3 . 
4-dimethylbenzamide In 30 ml of tetrahydrofuran was then added dropwise to the mixture, and the resulting mixture 
was stirred, whilst ice-cooling for 1 hour. A saturated aqueous solution of ammonium chloride was then added to the 
mixture, and the resulting mixtur was extracted twic with ethyl acetate. The organic extracts were combined and 
washed with a saturated aqueous solution of sodium chlorid . after which they were dried over anhydrous magnesium 
sulphate and concentrated by evaporation under reduced pr ssure. The residue thus obtained was applied to a silica 
gel chromatography column and eluted with a 6 : 1 by volume mixture of hexane and ethyl acetate, to giv 3.26 g (yield 
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39%) of the title compound as a colourless oity substance. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.75 (1H. singlet); 

5 7.71 (1H. doublet, J = 8 Hz); 

7.20 (1H. doublet, J = 8 Hz); 
4.82 (1H. doublet. J = 4 Hz); 

4.01 - 3.83 (4H. multiple!); 

3.18 (1H. doublet of doublets, J = 5 & 16 Hz); 
10 2.76 (1 H. doublet of doublets, J = 9 & 1 6 Hz); 

2.62 - 2.47 (IK multiplet); 
2.31 {6H. singlet); 

1.02 (3H. doublet, J = 7 Hz). 

is 83 (iii) 1 -(4'Acetvlaminosulphonvlphenvl)-2-f 3.4-dimethvlphenvl)-4-methvlpvrrole 

3.26 g (13.1 mmol) of 3-(3,4-dtmethylbenzoyl)-2'methylpropionatdehyde ethylene acetal [prepared as described 
in step (ii) above] and 2.81 g (13.1 mmol) of 4-acetylamtnosulphonylaniline were dissolved in a mixture of 52 ml (52 
mmol) of 1 N aqueous hydrochloric acid and 16 ml of tetrahydrofuran. and the mixture was heated at 70"C for 1 hour 

^0 At the end of this time, the mixture was left to stand to allow it to cool. The mbrture was then extracted three linrtes with 
ethyl acetate. The organic extracts were combined and washed with a saturated aqueous solution of sodium chlonde 
The resulting solution was then dried over anhydrous magnesium sulphate, after which it was concentrated by evap 
oration under reduced pressure. The residue thus obtained was applied to a silica gel chromatography column and 
eluted with a 3 : 2 by volume mixture of hexane and ethyl acetate and crystallised from diisopropyl ether, to grvo 1 27 

2S g (yield 25%) of the title compound as a white powder, melting at 1 92 • 193**C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.95 (2H, doublet, J = 9 Hz); 

8.05 - 7.93 (1H, broad singlet); 
30 7,25 (2H. doublet. J = 9 Hz): 

1 6,98 (1 H, doublet, J = 8 Hz); 

6,93 (1H. singlet); 

6.76(1H, doublet, J = 8Hz); 

6.74 (1H, singlet); 
3S 6.26 (1H, singlet); 

2.23 (3H, singlet); 

2.17 (6H, singlet); 

2.08 (3H, singlet). 

40 Mass spectrum (El) m/z: 382 [M+]. 
EXAMPLE 84 

4'Methvl-H4-methvlthiophenvl)-2-t4-sulphamovlphenvl)pvrrole (Compound No. 1-164) 

45 

84(1) 4-Methvlthio-N-(4-sulphamovlbenzvlldene)aniline 

Following a procedure similar to that described in Example 1(i), but using 4-sulphamoylbenzaldehyde and 4 -moth- 
yithioaniline as starting materials, the title compound was obtained as a yellow powder (yield 95%). 
£0 Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeute rated dimethyl sulphoxide) 5 ppm: 

8.76 (1H. singlet); 

8.10 (2H, doublet, J = 8 Hz); 
7.95 (2H, doublet, J = 8 Hz); 
ss 7.50 (2H, singlet); 

7.33 (4H. multiplet); 
2.50 (3H. singlet). 
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84{ii) a>(4-Methvlthioanilino)-a-(4-sulphamovlphenvl)acetonitrile 

Following a procedure similar to that described in Example 1(ii), but using 4-methylthio-N-(4-sulphamoylben2yli- 
dene)aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 8 ppm: 

7.92 (2H. doublet, J = 8 Hz); 

7.75 (2H, doublet, J = 8 Hz); 
7.45 (2H, singlet); 
7.18(2H. doublet, J = 9 Hz); 
6.92 -6.78 (3H. multtplet); 
6.15(1H. doublet. J = 9 Hz); 
2.38 (3H. singlet). 

84(iii) 4-Methvl-1-(4-methvlthiophenvl)-2-f4-sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example 1{iii), but using a-(4-methylthioanilino)-a-(4-sul- 
phamoylphenyl)acetonitril6 [prepared as described in step (ii) above] and methacrolein as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 33%), melting at 194 - 1 96*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.54 (2H. doublet, J = 8 Hz); 
7.29 - 7.20 (6H. multiplet); 
7.10(2H, doublet, J = 9 Hz); 
6.88 (1H, singlet); 
6.41 (1H. multiplet); 
2.48 (3H. singlet); 
2.10 (3H. singlet). 

Mass spectrum (El) m/z: 358 [M+J. 

EXAMPLE 8S 

1-(4'Ethvlthiophenvl)-4-methvl-2-(4-sulphamovlphenynpvrrole (Compound No. 1*165^ 

85(i) 4-Ethvlthio-N-(4-sulphamovlbenzvlidene)aniline 

Following a procedure similar to that described in Example 1 (i). but using 4-sulphamoylben2aldehyde and 4-ethyl- 
thioaniline as starting materials, the title compound was obtained as a yellow powder (yield 56%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.76 (1H. singlet); 

8,10 (2H. doublet. J = 8 Hz); 
7.95 (2H, doublet, J = 8 Hz); 
7.50 (2H, singlet); 
7.40 - 7.30 (4H, multiplet); 
3.01 (2H, quartet. J = 7 Hz); 
1.27-1.22 (3H. multiplet). 

65(ii) a-(4-Ethvlthioanilino)-a-(4-sulphamovlphenvl)acetonltrile 

Following a procedure similar to that described in Example 1(ii), but using 4-elhyllhio-N-(4-sulphamoylbenzylidene) 
aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dim thy I sulphoxide) 5 ppm: 
7.91 (2H. doublet. J = 8 Hz); 
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7.54 (2H. doublet, J = 8 Hz); 
7.44 (2H. singlet); 

7.23 {2H. doublet, J = 8 Hz); 

6.93 (1H. doublet, J = 9 Hz); 
6.80 (2H. doublet, J = 8 Hz); 
6.14(1H. doublet, J = 9 Hz); 
2.79 (2H, quartet, J = 7 Hz); 
1.14 (3H, triplet. J = 7Hz). 

65(iii) 1-f4-Ethvlthiophenvn-4-methvl-2-f4'Sulphamovlphenvl)pvrrole 

Following a procedure similar to that described in Example 1(iii). but using a-(4-ethytthioanilino)-a-(4-sulphanrx)vl- 
phenyl)acetonitrile [prepared as described in step (ii) above] and methacrotein as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 69%), melting at 139 - 141''C, 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.65 (2H, doublet, J = 8 Hz); 
7.34 - 7.31 (4H. multiplet); 
7.21 (2H, doublet. J = 9 Hz); 
7.10(2H, doublet. J = 8 Hz); 

6.90 (1H, singlet); 
6.42-6.41 (IN, multiplet); 
2.99 (2H. quartet. J = 7 Hz); 
2.10 (3H. singlet); 

1.24 (3H. triplet. J = 7 Hz). 

Mass spectrum (El) m/z: 372 [M+]. 
EXAMPLE 86 

4-Methvl-1-(3,4-dimethviphenvl>-2-(4^3ulphamovlphenvnpVfrole (Compound No. 1-160) 

66(i) 3.4-Dimethvl-N-(4-sulphamovlbenzvlidene)aniline 

Following a procedure similar to that described in Example 1(i), but using 4-sulphamoylbenzaidoMyoo ^nd 
3.4-dimethylaniline as starting materials, the title compound was obtained as a yellow powder (yield 60%) 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

8.94 (2H, doublet. J = 8 Hz); 
8.72 (1H. singlet); 

7.94 (2H. doublet, J= 8 Hz); 

7.48 (2H. singlet); 

7.21 - 7.06 (3H, multiplet); 

2.27 (3H, singlet); 

2.24 (3H, singlet). 

B6(ii) a-(3,4-Dimethvlanilinc)-a-(4'Sulphamovlphenyl)acetonitrile 

Following a procedure similar to that described in Example 1(ii). but using 3,4-dimethyl-N-(4-sulphanr>oylbon7yii 
dene)aniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title compound 
was obtained as a yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.91 (2H. doublet, J = 8 Hz); 
7.53 (2H. doublet. J = 8 Hz); 
7.44 (2H. singlet); 
6.93(1H. doublet, J = 8 Hz); 

6.66 (IH. multiplet); 
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6.57 - 6.49 (3H. multiplet); 
6.07 (1H, doublet. J = 10 Hz); 
2.14 (3H. singlet); 
2.10 (3H, singlet). 

66(iti) 4-Methvl-1-(3.4-dimethvlphenvl)-2'f4-sulphamovlphenvl)pyrrole 

Following a procedure similar to that described in Example 1(iii), but using a-(3,4-dimethylanilino)-a-(4-sul- 
phamoylphenyl)acetonitrile [prepared as described in step (ii) above] and methacrolein as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 43%). melting at 118 - 120**C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.82 (2H. doublet. J = 8 Hz); 

7.19 (2H. doublet, J = 8 Hz); 

7.05 (1H. doublet, J = 8 Hz); 

6,97 (1H, singlet); 

6.79 (1H. doublet. J = 8 Hz); 

6.73 (1H, singlet); 

6.38 (1H, singlet); 

5.02 (2H. singlet); 

2.25 (3H, singlet); 

2.22 (3H. singlet); 

2.17 (3H, singlet). 

Mass spectrum (El) m/z: 340 [M+]. 

EXAMPLE 87 

4-Methyl-2-(3,S-dimethvlphenyl)'1-(4-sulphannoYlphenvnpyrrole (Compound No. 2*1 47) 

87 (i) N-(3.5-Dimethvlbenzvlidene)-4-sulphamovlaniline ; 

Following a procedure similar to that described in Example 1(i). but using 3.5-dimethytbenzaldehyde and 4-sul- 
phamoylanitrne as starting materials, the title compound was obtained as a pale yellow powder (yield 59%). 
Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 6 ppm: 

8.55 (IN. singlet); 

7.85 (2H, doublet, J = 8 Hz); 

7.57 (2H. singlet); 

7.37 (4H. doublet. J = 8 Hz); 

7.22 (1H. singlet); 

2.35 (6H. singlet). 

87(ii) a-(3.5-Dimethvlphenvn-a-(4-sulphamovlanilino)acetonitriie 

Following a procedure similar to that described in Example 1(ii), but using N-(3.5-dimethylbenzylidene)-4-sul- 
phamoylaniline [prepared as described in step (i) above] and trimethylsilyl cyanide as starting materials, the title com* 
pound was obtained as a pale yellow powder (yield 90%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.61 (2H. doublet, J = 8 Hz); 

7.29 (1H. doublet, J = 8 Hz); 
7.16 (2H, singlet); 

7.04 (3H, singlet); 

6.89 (2H. doubt t. J = 8 Hz); 

6.00 (1H. doublet. J = 8 Hz); 

2.30 (6H, singlet). 
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87(iii) 4-Methvl-2-f3.5-dimethvlphenvtV1'(4>sulphamQvlphenvl)pvfrole 

Following a procedure similar to that described in Example 1{iii), but using a-(3,5-dimethylphenyl)-a-(4-suiphamoy 
lanilino)acetonitrile [prepared as described in step (ii) above) and methacrolein as starting materials, the title compound 
was obtained as a slightly brown powder (yield 28%), melting at 163 - IGB^C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.83 (2H. doublet, J = 9 Hz); 

7.23 (2H, doublet, J = 9 Hz); 

6.85 (1H, singlet); 

6.73 (3H, singlet); 

6.27 (1H. doublet. J = 2 Hz); 

4.85 (2H, singlet); 

2.21 (6H, singlet); 
2.17 (3H. singlet). 

Mass spectrum (El) m/z: 340 (M+]. 

EXAMPLE 88 

3-Methvl-2-(4-methytthlophenvO-1-(4-sulphamovlphenvDpyrrole (Compound No. 2-83) 

Following a procedure similar to that described In Example 66(iii), but using croton aldehyde Instead o( methacro 
lein, the title compound was obtained as a pale yellow powder (yield 24%), melting at 132 - 134*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.81 (2H. doublet. J = 9 Hz); 
7.18(2H, doublet, J = 4Hz); 
7.15 (2H. doublet. J = 4Hz); 
7.00 (2H. doublet. J = 9 Hz); 
6.89 (1H. doublet. J = 3 Hz); 
6.26 (1H. doublet. J = 3 Hz); 
4.78 (2H. singlet); 
2.48 (3H. singlet); 
2.15 {3H. singlet). 

Mass spectrum (El) m/z: 358 [M+]. 

EXAMPLE 89 

1-{4'Methoxvphenyl)-5-methvl-2-(4-sulphamoylphenvl)pyrrole (Compound No. 1 -88> 

Following a procedure similar to that described in Example 61 (iii), but using methyl vinyl ketone instead ot acrcXo.n 
the title compound was obtained as a pale yellow powder (yield 39%), melting at 196 - 197'C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.56 (2H, doublet. J = 7 Hz); 

7.22 (2H. singlet); 
7.16- 7.13 {4H. mulliplet); 
6.99 (2H. doublet, J = 7 Hz); 
6.46 -6.44 (IN. multiplet); 
6.07 (1H. multiplet); 

3.33 (3H, singlet); 
2.03 (3H. singlet). 

Mass spectrum (El) nn/z: 342 [M+]. 
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EXAMPLE 90 

5-Methvl-1-(4-methylthiophenvl)-2-(4-sulphamoylphenvl)pyrroie (Compound No. 1*95) 

£ Following a procedure similar to that described in Example 84(iii), but using methyl vinyl ketone instead of meth- 

acrolein, the title compound was obtained as a yellow powder (yield 65%), melting at 139 - 141*0. 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.59 (2H. doublet, J = 8 Hz); 
10 7.34- 7.15 (8H, m, 3 Hz); 

6.48 (1H. doublet, J = 3 Hz); 
6.10 (1H. doublet, J = 3 Hz); 
2.50 (3H, singlet); 
2-07 (3H. singlet). 

IS 

Mass spectrum (El) m/z: 358 
EXAMPLE 91 

20 1-f4-Chlorophenvl)-5-methvl-2-(4-sulphamovlphenvl)pvrrole (Compound No. 1-98> 

Following a procedure similar to that described in Example 59(iii), but using methyl vinyl ketone instead ol acrolein, 
the title compound was obtained as a pale yellow powder (yield 44%), melting at 152 - 154°C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

25 

7.61 (2H. doublet. J = 8 Hz); 
7.53 (2H. doublet, J = 8 Hz); 
7.28 - 7.20 (4H, multiplet); 
7.15(2H. doublet, J = 8Hz); 
30 6.49 (1H. doublet. J = 3 Hz); 

6.12 (1H, doublet, J=3Hz); 
2.08 (3H. singlet). 

Mass spectrum (El) nn/z: 346 [M+J. 

35 

EXAMPLE 92 

1-(4-Methvlthtophenvl)-2-(4-sulphamovlphenvnpvrrole (Compound Na 1-93> 

40 Following a procedure similar to that described in Example 84(iii), but using acrolein instead of methacrolein, the 

title compound was obtained as a pale yellow powder (yield 15%), melting at 159 - 161*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.75 (2H. doublet. J = 9 Hz); 
4S 7.26 - 7.21 (4H. multiplet); 

7.10-7,07 (2H, multiplet); 

6.97 - 6.95 (1H. multiplet); 

6.55 (1H. doublet of doublets, J = 4 & 2 Hz); 

6.39 (1H. triplet, J = 4 Hz); 
so 4.82 (2H, singlet); 

2.50 (3H. singlet). 

Mass spectrum (El) m/z: 344 [M+]. 

ss 
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EXAMPLE 93 

1-(2^4-DichlorophenYl)*2*(4-sulphamovlphenvl)pyrrole (Compound No. 1*127) 

Folbwing a procedure similar to that described in the three stages of Examples 19(i), 19(li) and 19(iM), but usnq 
2,4-dichloroaniline as a starting material instead of 4-fluoroaniiine, the title compound was obtained as a white powdor. 
melting at 147 - 149*0. The total yield of the compound over the three stages was 15%, 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCIq) 5 ppm: 

7.79 (2H. doublet, J = 9 Hz); 

7.42 - 7.36 (2H, multtplet); 

7.26 - 7.23 (2H, multiplet); 

6.96-6.90 (2H, multiplet); 

6.50 (1H, doublet ot doublets, J = 3 & 1 Hz); 

6.40 (IH. triplet, J = 3 Hz); 

4.B7 {2H, singlet). 

Mass spectrum (El) m/z: 366 [M+]. 

E)CAMPLE 94 

1'(4-Ethoxvphenvl)-2-(4-sulphamovtphenvl)pvrrole (Compound No. 1'B9) 

Following a procedure similar to that described in the three stages of Examples 19(i), 19(ii) and I9(iti). but usmq 
4-ethoxyaniiine as a starting material instead of 4-fluoroaniline, the title compound was obtained as a whit o powder 
melting at 126 - 128"G. The total yield of the compound over the three stages was 16%. 
Nuclear f^gnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sufphoxide) 5 ppm: 

7.65 (2H, doublet, J = 8 Hz); J , 

7.30 - 7.22 (4H, multiplet); 

7.14 - 7.06 (3H. multiplet); 

6.96 (2H. doublet, J = 9 Hz); 

6.56 (1 H, doublet of doublets. J = 3 & 1 Hz); 

6.32(1H. triplet. J = 3Hz); 

4:04 (2H. quartet, J = 7 Hz); 

1.33 (3H, triplet. J = 7 Hz). 

EXAMPLE 95 

4-Methvl-2-(4-methvlsulphinvlphenvl>-1-{4-sulphamovlphenvnpvrrole (Compound No. 2-1 SI > 

0.35 g (1.0 mmol) of 4-methyl-2-(4-methylthiophenyl)-1-(4-suIphamoylphenyl)pyrrole (prepared as doscnooo in 
Example 66) was dissolved in 50 ml of chloroform, and 0.27 g (1 .1 mmol) of 70% m-chloroperbenzoic actd was ackJed 
to the resulting solution in several portions, whilst ice^ooling, after which the mixture was stirred for 1 hour, whilst iro 
cooling. The reaction mixture was then diluted with chloroform and was washed with a 10% w/v aqueous solution or 
sodium thiosulphate and with a saturated aqueous solution of sodium hydrogencarbonate twice each, in that ordor 
The organic layer was then dried over anhydrous magnesium sulphate, and the solvent was removed by distiitattoo 
under reduced pressure. The residue thus obtained was applied to a silica gel chromatography column and etuted wtlh 
a 95 : 5 by volume mixture of methylene chloride and methanol, to give 0.23 g (yield 63%) of the title compound as a 
pate orange-coloured powder, melting at 222 - 226"C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.88 (2H, doublet. J = 9 Hz); 
7.52 (2H. doublet. J = 8 Hz); 
7.26 (2H. doublet, J =: 3 Hz); 
7.25 (2H. doublet, J = 3 Hz); 
6.79 (IH. singlet); 
6.39 (IH. doublet. J = 2 Hz); 
4.90 (2H. singlet); 
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2.74 (3H. singlet); 

2.22 (3H. singlet). 

Mass spectrum (El) m/z: 374 [M+]. 
EXAMPLE 96 

4'Methvl-1 -(4-methvlsulphlnvlphenvl>-2-(4-sulphamovlphenvl)pvrrole fCompound No. MS3) 

4-M9thyl-1-(4-methylthiophenyl)-2-{4-sulphamoylphenyl)pyrrole (prepared as described in Example 84) was oxi- 
dised in the same manner as described in Example 95, to give the title compound as a white powder (yield 84%). 
melting at 249 - 25rc. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) b ppm: 

7.73 - 7.66 (4H. multiplet); 
7.37-7.31 (4H, multiplet); 

7.23 (2H, doublet, J = 8 Hz); 
7.00 (1H. multiplet); 

6.46 {1H. multiplet); 
2.78 {3H. singlet); 
2.12 (3H. singlet). 

Mass spectrum (El) m/z: 374 [M+J. 

EXAMPLE 97 

5 Chloro-1 -(4-methoxvphenv»-2-r4-sulphamovlphenvnpvrrole (Compound No. 1-147) 

1-(4-Methoxyphenyl)-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 61) was chlorinated in 
the same manner as described in Example 37, to give the title compound as a pale yellow powder (yield 80%), melting 
at119-120'C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.69 (2H, doublet, J = 8 Hz); 
7.17(2H, doublet, J = 8 Hz); 
7.11 (2H, doublet, J = 9 Hz): 
6.92 (2H. doublet. J = 9 Hz); 
6.50 (1H. doublet, J = 4Hz); 
6.29 (1H. doublet, J = 4 Hz); 
4.82 (2H, singlet); 
3.85 (3H, singlet). 

Mass spectrum (El) m/z: 362 (M+). 

EXAMPLE 98 

5-Bromo-1-(4-methoxvphenvlV2-(4-sulphamoylphenvl)pyrrole (Compound No. 1-148) 

1-(4-Methoxyphenyl)-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 61) was brominated In 
the same manner as described in Example 35. to give the title compound as a pale yellow powder (yield 76%). melting 
at121-123°C. 

Nuclear Magnetic Resonance Spectrum (270 MHz. hexadeuterated dimethyl sulphoxide) 5 ppm: 

7.62 (2H. doublet, J = 8Hz); 
7.28- 7.17 (6H, multiplet); 
7.02 (2H. doublet, J = 9 Hz); 

6.63 (1H, doublet. J = 4Hz); 
6.48 (1H. doublet. J = 4Hz); 
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3-80 {3H. singlet). 
Mass spectrum (El) nrVz: 406 [M+]. 
EXAMPLE 99 

5-Chioro-1-(4-methoxvphenvlM-methvl-2-(4-sulphamovlphenvl)pvrrole (Compound No. 1-149> 

1-(4-Methoxyphenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 62) was chlo- 
rinated in the same manner as described in Example 37, to give the title compound as a pale yellow powder (yield 
80%), melting at 155- 156'*C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCtg) 5 ppm: 

7.67 (2H. doublet. J = 9 Hz); 
7.16-7.06 (4H. multlplet); 
6.90 (2H, doublet. J = 9 Hz); 
6.40 (1H. singlet); 
4.94 (2H. singlet); 
3.84 (3H, singlet); 
2.14 (3H, singlet). 

Mass spectrum (El) m/z: 376 [M+]. 

EXAMPLE 100 

5-Chloro-1-(4-ethoxvphenvn-2-(4-sulphamovlphenvnpvrrole (Compound No. 1-151> 

1-(4-Ethoxyphenyl)-2-(4-sutphamoylphenyl)pyrrole (prepared as described in Example 94) waschlonnatod tn tno 
same nr^anner as described in Example 37, to give the title compound as a white powder (yield 93%), rr^ottmc) ai i ?4 
:125*'C. ■ . 

Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 5 ppm: 

7.70 (2H. doublet, J = 9 Hz); 
7.11 -7.07 (4H. multiplet); 
6.90 {2H. doublet, J = 9 Hz); 
6.50 (1H. doublet, J = 4 Hz); 
6.29 (1H. doublet, J = 4 Hz); 
4.75 (2H. singlet); 

4.06 (2H. quartet. J = 7 Hz); 
1.45 (3H. triplet, J = 7 Hz). 

Mass spectrum (EI) m/z: 376 (M+J. 

EXAMPLE 101 

5-Chloro-1-(4-methvlthlophenvl>-2-(4-sulphamovlphenvnpvrrole (Compound No. 1-152) 

1 -(4-Methylthiophenyl)-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 92) was chlof inatod m 
the same manner as described in Example 37, to give the title compound as a white powder (yield 68%), menmg at 
141-142*0. 

Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.71 (2H. doublet. J = 9 Hz); 
7.26 - 7.07 {6H, multiplet); 
6.50(1H. doublet, J = 4 Hz); 
6.31 (1H, doublet. J = 4 Hz); 
4.78 (2H, singlet); 

2.52 (3H. singlet). 
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Mass spectrum (El) m/z: 378 [M+j. 
EXAMPLE 102 

5-Chloro-1'(2,4-dichlorophenyl>-2-(4-3ulphamovlphenYl)pYrrole (Compound No. 1-155) 

1-(2,4-Dichlorophenyl)-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Example 93) was chlorinated in 
the same manner as described in Example 37, to give the title compound as a white powder (yield 73%), melting at 
186-1fl7*C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexadeuterated dimethyl sulphoxide) 5 ppm: 

7,78 - 7.67 (4H. multiplet); 
7.32-7.25 (5H. multiplet); 
6.63 (IH. doublet, J = 4 Hz); 
6.4fl (IH. doublet. J = 4 Hz). 

Mass spectrum (El) m/z: 400 [M+]. 

EXAMPLES 103 -111 

A procedure similar to that described in Example 19, steps (i) and (ii) was repeated, but using 4-sulphamoylben- 
zaldehyde and various kinds of anilines as starting materials, to give tile corresponding a-anilino-a-(4-5ulphamoylphe- 
nyl)ace1onftrites, which were then reacted in the same manner as described in Example IB, to give the compounds 
having the following formula: 



Me, 



01 

^^^S02NH2 

in which has the various meanings shown in Table 12. The abbreviations used in Tables 12 and 1 3 for substituent 
groups are as given above for Tables 1 and 2, and the abbreviation "m.p." means "melting point". 



Table 12 



Example 


Cpd, No. 


R2 


appearance 


m.p.(»C) 


103 


1-131 


3.4-diCI-Ph 


white powder 


127-129 


104 


1-159 


4-EtO-Ph 


pale yellow powder 


122-123 


105 


1-113 


3-F-4-MeO-Ph 


pale yelbw powder 


116-117 


106 


1-109 


3-CI-4-MeO-Ph 


slightly green powder 


132-134 


107 


1-71 


Ph 


white powder 


91-93 


108 


1-103 


3-CI-4-F-Ph 


white powder 


142-144 


109 


1-106 


3,4-methylenedioxy-Ph 


slightly brown powder 


147-149 


110 


1-146 


2,4.6-triMe-Ph 


pale yellow powder 


125-125 


111 


1-150 


4-CI-2-F-Ph 


white powder 


161-162 



EXAMPLES 112 -128 

A procedure similar to that described in ExampI 13, steps (i) and (ii) was repeated, using 4-sulphamoylanitine 
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and various kinds of benzaldehydes as starting materials, to give a-phenyl-a-(4-sulphannoylanilino)acetonitr)ies. vvrncn 
were then reacted in the same manner as described in Example 1 5, to give the compounds having th following for muU'i 



Me 




SO2NH2 



in which has the various meanings shown in Table 13. 



Example 


Cpd. 
No. 




appearance 


m.p.(»C) 


112 


2-91 


4-Et-Ph 


slightly brown powder . 


121-126 


113 


2-93 


4-iPr-Ph 


slightly brown powder 


135-139 


114 


2-102 


4-CF3-Ph 


pale yellow powder 


180-185 


115 


2-95 


3-Cl-4-F-Ph 


pale yellow powder 


155-157 


116 


2-103 


4-CHF20-Ph 


greyish white powder 


137-140 


117 


2-104 


4-CF30-Ph 


white powder 


188-189 
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Table 13 fwnU 



Example 


Cpd. 
No. 




appearance 


ra.p.rC) 


118 


2-121 


2,4-diCl-Ph 


slightly brown powder 


197-199 


119 


2-138 


2,3-diCl-Ph 


slightly brown powder 


167-170 


120 


2-137 


4-MeO-3,5-diMe-Ph 


slightly green amorphous 




121 


2-139 


3,5-diCl-Ph 


slightly brown powder 


157-159 


122 


2-140 


2.4,5-triMe-Ph 


orange-coloxued powder 


114-115 


123 


2-141 


3-cPnO-4-MeO-Ph 


slightly brown powder 


147-149 


124 


2-142 


4-Cl-3-CF3-Ph 


slightly brown amorphous 




125 


2-143 


3.F-4.Me-Ph 


pale yellow powder 


171-178 


126 


2-144 


4-Cl-3-Me-Ph 


pale.yellow powder 


166-168 


127 


2-145 


2,4-diMe-Ph 


yellow powder 


178-182 


128 


2-146 


4-OH-Ph 


pale brown amorphous 





EXAMPLE 129 

1-(4-Mercaptophenvl)-4-methvl-2-(4-sulphamovlphenvl)pvrrole (Compound No. 1-156) 

1 29(i) Bis(4-aminophenvlldisulphide 

7.42 g (40 mmol) of 4-acetamidothiophenol were dissolved in 100 ml of methylene chloride, and 40 ml (40 mmol) 
of a 107o w/v aqueous potassium hydrogencarbonate solution was added to the resulting solutton. 3.20 g (20 mmol) 
of bromine were then slowly added dropwise to the mixture, whilst stirring and ice-cooling. The mixture was stirred at 
rcxxn temperature for 1 5 minutes, and then the resulting white precipitate was collected by filtration and washed with 
water, to give bjs(4-acetamidophenyl) disutphide as a white powder. 

The whole of this product was then dissolved in 1 00 ml of ethanol, and 50 ml of concentrated aqueous hydrochloric 
acid were added to the resulting solution. The mixture was then stirred at BO''C tor 6 hours. At the end of this time, the 
reaction solution was cone ntrated by evaporation und r reduced pressure, and the residu was dissolved in 200 ml 
of water The pH of the mixture was then adjusted to a value of at least 9 by the addition of a 1 N w/v aqueous solution 
of sodium hydroxide. The resulting yellow precipitat was collected by filtratbn and washed with wat r, to give 3.92 g 
(yield 39%) of the title compound as a yellow powd r. melting at 75 ■ 77*'C. 
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Mass spectrum (El) m/z: 248 (M+). 

129fii) BisK-(4-sulphamovlbenzvlideneamino)phenvl1 disulphide 

Following a procedure similar to that described in Example 1 (i), but using bis(4-aminophenyl) disulphide jprepared 
as described in step (i) above] and 4-sulphamoylbenzaldehyde as starting materials, the title compound was obtained 
as a slightly yellow powder (yield 58%), melting at 200 - 230'C. 

1 29(iii) Bisf4-(a-cvano-4-sulphamovlbenzvlamino)phenvl1 disulphide 

Following a procedure similar to that described in Example 1 (ii), but using bis[4-(4-sulphamoylbenzylideneamino) 
phenyl] disulphide [prepared as described in step (ii) above] and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a yellow amorphous powder (yield 92%). 

Nuclear Magnetic Resonance Spectrum (400 MHz, hexadeute rated dimethyl sulphoxide) 5 ppm: 

7.95 - 7.91 (2H, multiplet); 
7.75 (2H, doublet, J = 8 Hz); 

7.45 (2H. singlet); 

7.31 (2H, doublet. J = 8 Hz); 
7.19(1H. doublet, J = 9 Hz); 
6.82 - 6.79 (2H, multiplet); 
6.19 (1H, doublet. J = 9 Hz). 

Mass spectrum (FAB) m/z: 636 [M+]. 

129(iv) Bis(4-f4-methvl-2-{4-5ulphamovlphenvl)pvrrol-1 -vllphenvl) disulphide 

Following a procedure similar to that described in Example 1 (iit), but using bls[4-(a-cyano-4-suIphamoytbcn/yiami ^ 
no)phenyl] disulphide [prepared as described in step (iii) above] and methacrolein as starting materials, the tttie co^n 
pound was obtained as a pale yellow powder (yield 42%), melting at 251- 255"C. 
Nuclear Magnetic Resonance Spectrum (270 MHz, CDCI3) 6 ppm: 

7.73 (4H, doublet, J = 9 Hz); 

7.46 (4H, doublet. J = 9 Hz); 
7.18(4H. doublet, J = 9 Hz); 
7.10 (4H. doublet, J = 9 Hz); 
6.75 (2H, singlet); 

6.46 (4H, singlet); 
6.35 (2H. singlet); 
2.16 (6H, singlet). 

Mass spectrum (FAB) m/z: 686 [M+]. 

1 29(vl 1 -(4'Mercaptophenvn-4'methvl-2-(4-sulphamovlphenvnpvrrole 

1.00 g (1.5 mmol) of bis{4-[4-methyl-2-(4-sulphamoylphenyl)pyrrol-l-yl]phenyl) disulphide [prepared as doscnbod 
in step (iv) above] was dissolved In a mixture of 40 ml of tetrahydrof uran and 1 0 ml of methanol, and 55 mg ( l 5 mmoi) 
of sodium borohydride was added to the resulting solution. The mixture was then stirred at room temperature tor 15 
minutes, after which 5% w/v aqueous sulphuric acid was added to acidify the mixture, followed by 25 ml of water The 
resulting mixture was then extracted with ethyl acetate. The organic extract was washed with water and dried over 
anhydrous magnesium sulphate. The solvent was then removed by distillation under reduced pressure, to give 1 07 g 
(yield 100%) of the title compound as a pale yellow amorphous powder 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 

7.74 (2H, doublet. J = 9 Hz); 
7.24 (2H, doublet, J = 9 Hz); 
7.21 (2H, doublet. J = 9 Hz); 
6.98 (2H. doublet. J = 9 Hz); 
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5 



6-73 (1H, singlet); 
6.40 (1H. singtet); 
4.76 (2H. singlet); 
3.50 (1H. singlet); 
2.17 (3H. singlet). 



Mass spectrum (El) m/z: 344 [M+]. 



EXAMPLE 130 



10 



1'(4-Acetvlthiophenvl>-4-methyl'2"(4-sulphanfioylphenvl)pyrrole (Compound No. 1-157) 

0.90 g (2.6 mmol) of 1 -(4-mercaptophenyl)-4-methyl-2-(4-sulphamoylphenyl)pyrrole (prepared as described in Ex- 
ample 129) was dissolved In 15 ml of tetrahydrofuran, and 0.27 ml (2.9 mmol) ot acetic anhydride was added to the 

IS resulting solution. 0.53 ml (6.5 mmol) of pyridine was then added to the mixture, which was then stirred at room tem- 
perature overnight. The reaction mixture was then concentrated by evaporation under reduced pressure, and a satu- 
rated aqueous solution of sodium hydrogencarbonate was added to the residue. The resulting mixture was then ex- 
tracted with ethyl acetate. The organic extract was washed with water and dried over anhydrous magnesium sulphate, 
after which It was concentrated by evaporation under reduced pressure. The residue thus obtained was applied to a 

20 silica gel chromatography column and eluted with a 3 : 2 by volume mixture of hexane and ethyl acetate, to give 0.44 
g (yield 43%) of the title compound as a white powder, melting at 149 - 152'*C. 
Nuclear Magnetic Resonance Spectrum (270 MHz. CDCI3) 5 ppm: 



7.75 (2H, doublet, J = 


9 Hz); 


7.38 (2H, doublet. J = 


9 Hz): 


7.22 (2H. doublet. J = 


9 Hz); 


7.16 (2H. doublet, J = 


9 Hz); 


6.80 (1H, singlet); 




6.41 (1H, singlet); 




4.78 (2H, singlet); 




2.44 (3H, singtet); 




2.18 (3H. singlet). 




Mass spectrum (FAB) m/z: 386 (M+]. 



J5 

Claims 

1. Compounds of formula (I) and (II): 

40 



45 




SOjR 




so 



(1) 



ss 



in which: 
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R represents a hydrogen atom, a halogen atom or an alkyt group having Irom 1 t 6 carbon atoms. 

R'' represenls an alkyt group having from 1 to 6 carbon atoms, an amino group or a group ot lormuiH -NHR" 
where represents an alkanoyi group having from 1 to 25 carbm atoms, an alkoxycarbonyl group having 
from 1 to 6 carbon atoms in the alkoxy part, an aralkyloxycarbonyl group in which the aralkyi pan is as defined 
below, an alkanoyloxymethyl group having from 1 to 6 carbon atoms in the alkanoyi part, an alKoxycartxxiy- 
loxymethyl group having from 1 to 6 carbon atoms in the alkoxy part or a (2-oxo-1 ,3-dioxolen-4-yl)melhy I group 
which is unsubstituted or is substituted at the 5-dioxolen position by an alkyi group having Irom 1 to 6 cart}on 
atoms or by an aryl group as defined below; 

R2 represents a phenyl group which is unsubstituted or is substituted by at least one of substituents a and/or 
substftuents p, defined below; 

R3 represents a hydrogen atom, a halogen atom or an alky I group which has from 1 to 6 carbon atonris and 
which is unsubstituted or Is substituted by at least one of substituents a, defined below; 

represents a hydrogen atom, an alkyI group which has from 1 to 5 carbon atoms and which is unsubstituted 
or is substituted by at least one of substituents a, defined below, a cycloalkyi group having from 3 to B carbon 
atoms, an aryl group which is as defined below, or an aralkyi group which is as defined be tow; 

said aryl groups have from 6 to 14 ring carbon atoms in a carbocyclic ring and are unsubstituted or are sub- 
stituted by at least one of substituents a and/or substituents p. defined below; 

said aralkyi groups and the aralkyi parts of said aralkyloxycarbonyl groups are alkyl groups having from i to 
6 carbon atoms and which are substituted by at least one aryl group as defined above; 

said substituents a are selected from hydroxy groups, halogen atoms, alkoxy groups having from i to 6 cr*fboo 
atoms and alkylthio groups having from 1 to 6 carbon atoms; 

said substituents p are selected from alkyl groups which havef rom 1 to 6 carborl atoms and which are unsur. 
stituted or are substituted by at least one of substituents a, defined above, alkanoyloxy groups having ifom i 
to 6 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 6 carbon atoms. alKylsu^o'^inyt 
groups having from 1 to 6 carbon atoms, cyctoalkyloxy groups having from 3 to 8 cartwn atoms, haw^jikojiy 
groups having from 1 to 6 carbon atoms and alkylenedioxy groups having from 1 to 6 carbon atoms 

and pharmaceutical ly acceptable salts thereof. 

A compound according to Claim 1, in which R represents a hydrogen atom, a halogen atom or an atkyi groop 
having from 1 to 4 carbon atoms. 

A compound according to Claim 1 , in which R represents a hydrogen atom, a fluorine atom, a chtenne atom or a 
methyl group. 

A compound according to Claim 1 , in which R represents a hydrogen atom. 

A compound according to any one of Claims 1 to 4, in which R"" represents a methyl group, an amino group or an 
acetylamino group. 

A compound according to any one of Claims 1 to 4, in which R^ represents an amino group or an acetylamino group 

A compound according to any one of Claims 1 to 6. in which R^ represents a phenyl group or a phenyl group which 
is substituted by at least one of substituents and/or substituents p\ defined below, 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 cartDon atoms and alky nn to 
groups having from 1 to 4 carbon atoms; and 

substituents ar selected from alkyl groups having from 1 to 4 carbon atoms, alkyl gr ups which have from 
1 to 4 carbon atoms and which are substituted by at least one of substituents a\ mercapto groups, alkanoylthio 
groups having from 1 to 4 carbon atoms, haloalkoxy groups having from 1 to 4 carbon atoms and alkyiengdioxy 
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groups having from 1 to 4 carbon atoms, 

8. A compound according to any one of Claims 1 to 6. in which P? represents a phenyl group or a ph nyl group which 
Is substituted by at least one of substituents a'' and/or substituents p2, defined below; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthio 
groups having from 1 to 4 carbon atoms; and 

substituents are selected from alkyi groups having from 1 to 4 carbon atoms, haloalkyi groups having from 
1 to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atonns. haloalkoxy groups 
having from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 to 4 carbon atoms. 

9. A compound according to any one of Claims 1 to 8, In which represents a hydrogen atom, a halogen atom, an 
alkyI group having from 1 to 4 carbon atoms or a substituted alkyI group having from 1 to 4 carbon atoms and 
substituted by at least one of substituents a**, defined below; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkyKhra 
groups having from 1 to 4 carbon atoms. 

10. A compound according to any one of Claims 1 to 8, In which represents a hydrogen atom, a halogen atom, an 
alkyI group having from 1 to 4 carbon atoms or a haloalkyi group having from 1 to 4 carbon atoms. 

11. A compound according to any one of Claims 1 to 10, in which R* represents a hydrogen atom, an alkyI group 
having from 1 to 4 carbon atoms, a substituted alkyI group having from 1 to 4 carbon atoms and substituted by at 
least one of substituents a, defined above, a cycloalkyi group having from 3 to 6 carbon atoms, an aryl group which 
has from 6 to 10 ring carbon atoms and which is unsubstituted or is substituted by at least one of substituents a"* 
and/or substituents p^, defined below, an aralkyi group having from 1 to 4 carbon atoms in the alkyI part and 
containing at least one aryl group as defined above; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and alkylthw 
groups having from 1 to 4 carbon atoms; and 

substituents include alkyI groups having from 1 to 6 carbon atoms, alkyI groups having from 1 to 6 carbon 
atoms and substituted by at least one of substituents a, and cycUsalkytoxy groups having from 3 to 8 carbon 
atoms. 

12. A compound according to any one of Claims 1 to 10, in which R* represents a hydrogen atom, an alkyI group 
having from 1 to 4 carbon atoms, a substituted alky! group having from 1 to 4 carbon atoms and substituted by at 
least one of substituents a^, defined above, a cycloalkyi group having from 3 to 6 carbon atoms, an aryl group 
whrch has from 6 to 1 0 ring carbon atoms and which is unsubstituted or is substituted by at least one of substituents 
a2 and/or substituents p^, defined below, an aralkyi group having from 1 to 4 carbon atoms in the alkyl part and 
containing at least one aryl group as defined above; 

substituents include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon atoms; 
and 

substituents p^ include alkyl groups having from 1 to 6 carbon atoms and which are unsubstituted or are 
substituted by at least one halogen atom, and cycloalkyloxy groups having from 3 to B carbon atoms. 

13. A compound according to Claim 1, in which: 

R represents a hydrogen atom, a halogen atom or an alkyl group having from 1 to 4 carbon atoms; 
R^ represents a methyl group, an amino group or an acetylamino group; 

R2 represents a phenyl group or a phenyl group which is substituted by at least one of substituents and 
substituents p\ defined below, 

R3 represents a hydrogen atom, a halogen atom, an alkyl group having from 1 to 4 carbon atoms or a substituted 
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alkyt group having from 1 to 4 carbon atoms and substituted by at least one of substituents a' , detmed betow. 

represents a hydrogen atom, an alkyi group having from 1 to 4 carbon atoms, a substituted aikyi group 
having from 1 to 4 carbon atoms and substituted by at least one of substituents a, defin d above, a cycioalkyi 
group having from 3 to 6 carbon atoms, an aryl group which has from 6 to 10 ring carbon atoms and whtch is 
unsubstituted or is substituted by at least one of substituents and/or substituents P'. defined below, an 
aralkyi group having from 1 to 4 carbon atoms in the alkyI part and containing at least one aryl group as defined 
above; 

substituents at are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atoms and 
alkylthio groups having from 1 to 4 carbon atoms; and 

substituents pi are selected from alkyI groups having from 1 to 4 carbon atoms, alkyI groups which have 
from 1 to 4 carbon atoms and which are substituted by at least one of substituents , mercaplo groups, 
alkanoylthio groups having from 1 to 4 carbon atoms, haloalkoxy groups having from 1 to 4 carbon atoms 
and alkylenedioxy groups having from 1 to 4 carbon atoms; and 

substituents include alkyI groups having from 1 to 6 carbon atoms. alkyI groups having from 1 to 6 
carbon atoms and substituted by at least one of substituents a, and cycloalkyloxy groups having from 3 
to 8 carbon atoms. 

14. A compound according to Claim 1, in which: 

R represents a hydrogen atom, a fluorine atom, a chlorine atom or a methyl group; 
Ri represents an amino group or an acetylamino group; 

R2 represents a phenyl group or a phenyl group which is substituted by at least one of substituents a' ano/o 
substituents p^, defined; 

r3 represents a hydrogen atom, a halogen atom, an alky I group having from 1 to 4 carbon atoms or a haioHinyi 
group having from 1 to 4 carbon atoms; 

R* represents a hydrogen atom, an alkyI group having from 1 to 4 carbon atoms, a substituted Aikyi grcHJO 
having from 1 to 4 carbon atoms and substituted by at least one of substituents a^. defined above a cyccwtt- yi 
group having from 3 to 6 carbon atoms, an aryl group vth\dn has from 6 to 10 ring carbon atoms nna w^r^ is 
unsubstituted or is substituted by at least one of substituents and/or substituents p*, dofmod do»o* .tn 
aralkyi group having from 1 to 4 carbon atoms in the alkyI part and containing at least one aryl gfoup rts det,r>eci 
above; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 cartKn aioms ^no 
alkylthio groups having from 1 to 4 carbon atoms; 

substituents include hydroxy groups, halogen atoms and alkoxy groups having from i to 6 crtrtxjn 
atoms; 

substituents p2 are selected from alkyI groups having from 1 to 4 carbon atoms, hak>alkyl groups navtng 
from 1 to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 carbon atoms 
haloalkoxy groups having from 1 to 4 carbon atoms and alkylenedioxy groups having from l to 4 cart>on 
atoms; and 

substituents p* include alkyI groups having from 1 to 6 carbon atoms and which are unsubstituted of are 
substituted by at least one halogen atom, and cycloalkyloxy groups having from 3 to 8 cartxxi atoms 

15. A compound according to Claim 1 , in which: 

R represents a hydrogen atom; 

R1 represents an amino group or an acetylamino group; 

R2 represents a phenyl group or a phenyl group which is substituted by at I ast one of substituents a' and/or 
substituents P^. defined b low; 
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R3 represents a hydrogen atom, a halogen atom, an alkyi group having (rom 1 to 4 carbon atoms or a haloalkyi 
group having from 1 to 4 carbon atoms; 

R4 represents a hydrogen atom, an alkyI group having from 1 to 4 carbon atoms, a substituted alkyI group 
having from 1 to 4 carbon atoms and substituted by at least one of substituents a^. defined above, a cycloalkyi 
group having from 3 to 6 carbon atoms, an aryl group which has from 6 to 1 0 ring carbon atoms and which is 
unsubstituted or is substituted by at least one of substituents and/or substituents p*, defined below, an 
aralkyi group having from 1 to 4 carbon atoms in the alkyI part and containing at least one aryl group as defined 
above; 

substituents are selected from halogen atoms, alkoxy groups having from 1 to 4 carbon atonr^ and 
alkylthio groups having from 1 to 4 carbon atoms; 

substituents include hydroxy groups, halogen atoms and alkoxy groups having from 1 to 6 carbon 
atoms; 

substituents are selected from alkyI groups having from 1 to 4 carbon atoms, haloalkyi groups having 
from 1 to 4 carbon atoms, mercapto groups, alkanoylthio groups having from 1 to 4 cart)on atoms, 
haloalkoxy groups having from 1 to 4 carbon atoms and alkylenedioxy groups having from 1 to 4 carbon 
atoms; and 

substituents p"* include alkyi groups having from 1 to 6 carbon atoms and whk;h are unsubstituted or are 
substituted by at least one habgen atom, and cycloalkyloxy groups having from 3 to 8 carbon atoms. 

IS. The following compounds according to Claim 1 : 

4-methyl-2-(4-methylphenyl)-l-(4-sulphamoylphenyl)pyrrole; 

2-(4-methoxyphenyl)-4-methyl-1-(4-sulphamoylphenyl)pyrrole; 

2-(4-chlorophenyl)-4-methyl-1 -(4-sulphamoylphenyl)pyrrole; 

4-methyl-2-(4-methytthiophenyl)-1-(4-sulphamoylphenyl)pyrrole; 

2-(4-ethoxyphenyl)-4-methyl-1-(4-sulphamoy!phenyl)pyrrole; 

2-(4-methoxy-3-methylphenyl)-4-methyl-1-(4-sulphamoylphenyl)pyrrole; 

2-(3-fluoro-4-methoxyphenyl)-4-methyl-1-(4-sulphamoylphenyl)pyrrole; 

2-(3,4-dimethylphenyl)-4-methyl-1-(4-suIphamoylphenyl)pyrrole; 

4-methyl-1-(4-methylthiophenyl)-2-(4-sulphamoylphenyl)pyrrole; 

1-(4-acetylaminosulphonylphenyl)-4-methyl-2-{4-methoxyphenyl)pyrrole; and 

1-{4-acetylaminosulphonylphenyl)-4-methyl-2-(3,4-dimethylphenyl)pyrrole. 

17. The use of at least one compound of formula (I) or (II) or a pharmaceutically acceptable salt thereof, according to 
any one of Claims 1 to 16, for the manufacture of a medicament for treating or relieving pain or inflammation. 

IB. The use of at least one compound of formula (1) or (II) or a pharmaceutically acceptable salt thereof, according to 
any one of Claims 1 to 1 6, for the manufacture of a medicament for Inhibiting bone resorption. 

19. The use of at least one compound of formula (I) or (II) or a pharmaceutically acceptable salt thereof, according to 
any one of Claims 1 to 16, lor the manufacture of a medicament for Inhibiting leukotriene production. 

20. The use of at least one compound of formula (I) or (It) or a pharmac utically acceptable salt thereof, according to 
any one of Claims 1 to 16, for the manufacture of a medicament for selectively inhibiting the activity of COX-2. 

21. A pharmaceutical composition comprising at least one compound of formula (I) or (II) or a pharmaceutically ac- 
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ceptable salt thereof, according to any one of Claims 1 to 16. in admixtur with a pharnnac utically accepiaDle 
carrier or diluent. 
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